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CIVIL DEFENSE FOR NATIONAL SURVIVAL 


TUESDAY, JANUARY 31, 1956 


| House or REPRESENTATIVES, 
MiLiTrary OPERATIONS SUBCOMMITTEE, 
COMMITTEE ON GOVERNMENT OPERATIONS, 
Washington, D.C. 


The subcommittee met, pursuant to call, in room 1501, House Office 
Building, at 10:05 a. m., Hon. Chet Holifield (chairman of the sub- 
committee) presiding. 

Members present: Representatives Holifield (presiding), Dawson, 
— Griffiths, Rieh]man, and Lipscomb. 

so present: Michael P. Balwan, staff director; Herbert Roback, 
director of investigations; and Carey Brewer, Legislative Reference 
Service, Library of Congress. | 

Mr. Houir1ELp. The subcommittee will be in order. 

The Military Operations Subcommittee today opens its hearings on 
civil defense. The hearing today is the beginning of what I expect 
will be many sessions with a great many informed and competent wit- 
nesses in both the broad area and the specific details of providing for 
an adequate civil-defense program for the United States. : 

_ There is a widespread belief in this country that civil defense is 

either futile against sudden. massive assaults with nuclear weapons, or 
is hopelessly inadequate under present arrangements. Whichever is 
the case, the members of this subcommittee are convinced that it is 
about time that the people of this Nation are informed and an intelli- 
gent course of action formulated. 

If it is futile to set up a civil-defense system, the people should know 
about it now and further expenditures should be curtailed. If civil 
defense offers a hope for the people of this country in terms of survival 
from bomb damage and in terms of adding an additional deterrent to 
attack upon us, then the people should be assured that adequate ar- 
rangements are being made for that purpose. 

At this point, the subcommittee believes that effective civil-defense 
measures can be taken if the need for them is sufficiently understood by 
the public, if they are financially supported by the Congress and if 
they are courageously administered by the Executive. 

It has long been my view that civil defense should be considered as 
an integral part: of our national defense. So long as we live in the 
shadow of world conflict with atomic-hydrogen weapons, there is no 
alternative to strong national defense, including protective measures 
to reduce loss of life and suffering and to maintain the national 
economy in the event of enemy attack. 

One might say that public apathy, congressional indifference, and 
bureaucratic inertia are the three great obstacles to effective civil 
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Following the passage of the shock wave at this point 18 miles 
away, a 50-mile-an-hour wind would blow outward for a few seconds. 
After this the wind would stop and a gentler inward flowing wind 
would follow it. 

The shock wave and accompanying dynamic pressure would take 
out all windows, do light damage to window frames, doors, moderate 
plaster damage, and generally wreck weak structures. 

Mr. Hotirrp. That is at 18 miles distant ? 

Dr. Lissy. Yes, sir. 

Mr. Houirrevp. And the degree of damage would increase in inten- 
‘sity as you went nearer to ground zero? 

Dr. Lissy. Yes,sir. Very much so. 

In fact, to illustrate: At 12 miles distance, very severe damage 
would occur; whereas, the kiloton bomb used on Hiroshima created 
damage of this degree of severity up to a distance of 114 miles, the 
distance with a 10-megaton weapon would be 12 miles. 

Steel-frame buildings would suffer severe structural damage at be- 
tween 9 and 10 miles, and reinforced concrete buildings with 10-inch 
walls and 6-inch floors would collapse at 3.2 miles, 

In order to interpret this type of damage to buildings in terms of 
casualties to people, we estimate that for severe damage to 2-story 
brick structures, 85 percent of the people would be killed outright 
and the rest of them would receive sufficiently serious injury to re- 
quire hospitalization. 

In other words, for distances of 12 miles from ground zero for a 
10-megaton weapon, casualty figures of this sort may be expected to 
apply to people at that time inside of such houses and structures, 
and at a distance of 3 miles, we may expect 100 percent casualties for 
people inside reinforced concrete buildings of normal] 10-inch walls 
and 6-inch floors. 

These damage figures are given in a table in this statement. 


Air-blast damage to structures, based on Japanese experience 
Distance from ground zero (miles) ! 
Damage 


10 megatons | 5 megatons | 20 kilotons 


Light damage to window frames and doors, moderate plaster 


damage, comnlete window damage _._......_..------------- 18. 5 14.5 2.3 

oderate damage to homes. Severe fire damage expected. 

Flash ignition of dry, comb'1stible materials__._.......-.--- 15.0 12.0 1.9 
Severe damage to homes. Heavy damage to window frames 

ONG GOOTS oso 2 Sse tc tet tet a he le ee ced 12.0 9. 5 1. 5 
Severe str'ictural damage to steel-frame buildings. --.........- 9.6 7.6 1.2 
18-inch brick walls completely destroved ._.............-.----- 6. 4 5.1 .8 
Collanse of reinforced concrete building, 10-inch walls, 6-inch 

NOOlS =. Sse ben fete obe ess ste oo tte es sceeetes 3.2 2.5 .4 

1 Estimated. 


Now, we might turn to the second general type of fact, namely, the 
thermal damage. 

The thermal! radiation and the burning effects of atomic weapons 
are entirely due to the great radiating power of the hot fireball. The 
fireball develops to full size in the time of a few seconds, the rate 
and ultimate size depending greatly on the yield of the weapon. 

For example, a 20-kiloton weapon would develop a fireball about 
900 feet in diameter; whereas, the fireball of a 10-megaton weapon 
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Dr. Lipsy. Now, the radioactivity, the fallout which is left in the 
troposphere where rain occurs, 1s washed down in the matter of days or 
weeks. We know, for example, that a 10th of an inch of ordinary rain 
will remove most atomic matter in the air except for the very smallest 
material. | 

In other words, for a 10th of an inch of rainfall, it would be quite 
certain that the area between the air and the ground would be washed 
essentially clear of fallout material. 

_ HouiFreLp. But that material would then be deposited on the 
earth ! : 

Dr. Lipsy. Yes, sir. In the raindrops. 

Now, there may be a minute fraction which might get out of the way 
of the raindrops as the air gets out of the way, but this tiniest fraction 
is likely also to be precipitated because it migrates around, being so 
small, and it may attach itself to other dust particles, and so it would 
be rained out itself. 

For these reasons, tropospheric radioactive fallout doesn’t stay in the 
atmosphere for more than a matter of weeks, at the outside. It may 
make 2 or 3 trips around the earth and because of the short time, it 
doesn’t have much chance to move out of the latitude in which it 
originated, so it will be deposited in the same general latitude. 

Mr. Hortrretp. And it is possible to pick up on delicate instruments 
those trips around the earth a second and third time ? 

Dr. Lissy. Yes, sir. Of course, it decreases very rapidly due to the 
a age of the material and the fact that it falls out as it goes 
around. | 

Mr. Ho.irrevp. Of course, this is one of the basic scientific reasons 
why we can pick up explosions in other countries and know when 
they occur and estimate as to what type explosions they are? 

Dr. Lipsy. Yes, sir. Atomic weapons fired in the air can be picked 
up by fallout. 

Mr. Ho.uirrebp. Yes. 

Dr. Lissy. Now, this is in very sharp contrast to the fallout ma- 
terial which is placed in the stratosphere which appears to stay there 
for a matter of years. We don’t have very good figures for this, but 
it looks like 10 years might be a pretty good average. 

We must bear in mind, however, that this is based on the nature of 
the material carried up in the clouds that we have had to work with, 
but our present experience indicates that the fallout from these large 
weapons which does not occur immediately—that is, the material 
which falls out immediately within the first few hundred miles is not 
the material which generally goes into the stratosphere, though big 
lumps may be thrown into the stratosphere and fall right back down. 

The fraction which falls out locally 1s on large particles. The frac- 
tion which does not fall out quickly and goes into the stratosphere is 
deposited at a very slow rate corresponding, perhaps, to an average 
time in the stratosphere of about 10 years. 

As a result of this long residence time in the highest layers of the 
atmosphere, the winds mix and distribute the radioactive material 
broadly over the earth and one finds when the fallout does finally find 
its way down into the troposphere and come down to the earth, that 
its rates of precipitation are relatively uniform. 3 

There is a banding around the middle where the firing occurred 
which confined it even in the South Pole. Thus, we see that the local 
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~ Without objection, those tables will be inserted at this point, as it 
is on this subject. 
_ (The material referred to follows:) 


[Reprinted from Science, vol. 122, No. 3158, July 8, 1955] 
DOsAGES F'ROM NATURAL RADIOACTIVITY AND COSMIC RAYS 


By W. F. Libby * 


The radiation dosages that people receive from the natural radioactivities 
and cosmic rays have ben calculated and are given in tables 1, 2, 3, and 4. Some 
direct observations are given in table 5. 

Table 1 gives the dosages in milliroentgens per year for exposures at various 
altitudes directly over ordinary granite, typical sedimentary rock, and open 
oceans. Surface dosages decrease with height above the ground because of air 
absorption ; 50-percent reduction occurs for every 370 feet (1). For comparison 
purposes, it is interesting to note that in the United States, the average exposure 
rate fram total fallout from atomic tests on Jan. 1, 1955, was about 1 mr/yr (2). 
The total dose during 1954 probably averaged about 15 mr (2), principally 
because of the Pacific tests in the spring. 


TABLE 1.—Total radiation dosages from normal background radiation (mr/yr) 


Ordinary granite ec oo Open ocean 


Altitude of ground surface ee Se eh ee 
Equator | 55°N Equator | 55°N Equator | 585°N 


Sed level.2osecsctsest ve ste cdeesustoucy 143 147 76 80 53 57 
B 000 feeb sascha tae neue sce ede 150 170 83 103 sdetece es  oeccecie se 
10,000 1eC@tintviee eos ticesusct bce eouces 190 230 123 1: ae |e een [eae ree 
15,000 100 Uo os ee ee St eco ee 270 350 203 7+, ER een ye ener elpe ey 
2 000 1606s tee Sere tees Resa oes 414 560 347 498 ee cee cece tates 


The values listed in table 1 were calculated on the following basis. The roent- 
gen was taken to be 100 ergs of energy per gram of water. (Actually this defini- 
tion is that of the rad, the internationally recognized unit of radiation dosage. 
For gamma rays it is nearly equal to the roentgen, which is 98 ergs per gram. 
The absorption coefficients of all radiations in tissue were taken as being equiva- 
lent to those of water. The dosages from the natural radioactivities in the earth 
were calculated on the approximation that the energy absorbed per gram by the 
human body on the surface of the earth is, to a sufficient approximation, equiva- 
lent to that absorbed per gram by the top layers of the rock of the earth’s surface 
itself from the gamma radiation emitted by the rock (3). In other words, the 
total gamma-ray energy produced in a gram of granite from the thorium, ura- 
hium, and potassium contained was taken to be equal to the energy absorbed per 
gram of human tissue in the human body on the surface, except that a factor of 
2 was used to correct for the geometric loss. It was interesting to observe that 
this simple method of calculation gave results in good agreement with those based 
both on separate consideration of each of the complicated radiations emitted by 
thorium and uranium in the rocks and on the use of the individual absorption 
coefficients for these radiations in tissue, together with correction for the “build- 
up” factors as the radiation is scattered and diffuses out of the rock (4). 

The abundances of uranium, thorium, and potassium in granite were taken as 
4x10° g/g (1), 13X10° g/g (1), and 0.03 g/g, respectively (1). In selecting 
these numbers, it was realized that these were only averages and that fluctuations 
around these values do occur, that uranium contents as high as 200 parts per 
million have been found in granite, and that thorium has been found as abundant 
as 500 parts per million in some granites. 

For sedimentary rocks, the general average figure of one-fourth of the values 
quoted for granites has been used. It is realized, however, that this is very ap- 


1 The author is a member of the U. 8S. Atomic Energy Commission. 
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proximate, because the amounts of the various radioactive minerals in the sedi- 
mentaries fluctuate widely. The abundances of uranium and potassium in sea 
water were taken, respectively, as 1.3X10°g/g(1) and 3.5X10“*g/g(1). The 
abundance of potassium in the human body was taken as 2X10” g/g(5), and 
the abundance of carbon in the human body was taken as 18 percent. For the 
calculation of the dosage from radium assimilated in drinking waters through- 
out the normal lifetime, the bone weight was taken as 10 percent for the adult 
man. But for relatively brief periods of assimilation when the radium would be 
expected to be concentrated in the small volumes of the bone most metabolically 
active, the figure of 1 percent was used. All these numbers on the human body 
were taken as being equivalent to those of the “standard man” (6). 

The dosages resulting from cosmic radiation were calculated from the ioniza- 
tion chamber data of Millikan et al. (7). From these data the dosages were 
calculated at altitudes up to 20,000 feet and at the latitude of 55° N. (geomag- 
netic) as well as at the geomagnetic equator. The results are given in table 
2. It should be mentioned that the biological effects per unit energy may be 
larger for cosmic radiation, because it consists of high-energy particles rather 
than gamma radiation. 


TABLE 2.—Cosmic ray dosages ; 
Altitude: Dosages (mr/yr) 


SO OV se eB ee 33 to 37 
D000 TC@U aoe ae ee Ee ee eee 40 to 60 
10 O00: TCU 52 os eo eee Se eee 80 to 120 
15 O00 TCC E aa Be ee 160 to 240 
20, OOO TCC bso oh Ea a eee ee 300 to 450 


The natural radioactivity in the human body contributes the dosages given 
in table 3. Of the 19-mr/yr dosage from potassium, 17 mr/yr is from the beta 
rays of the potassium itself. These were taken to be of a mean energy 40 per- 
cent of the maximum energy of 1.36 Mev. The specific activity of natural potas- 
sium was taken as 1,800 beta rays per gram, per minute and 180 gamma rays 
of 1.45-Mev energy per gram, per minute (8). The gamma rays that contribute 
the remaining two units of the dosage of potassium were calculated on the basis 
of the assumption that only half of the gamma-ray energy is actually absorbed 
in the body. This leads to the result that in a packed crowd the radioactivity 
from the potassium in one’s neighbor’s bodies contributes an additional dosage 
of 2 mr/yr. 


TABLE 3.—Radiation dosages from the natural radioactivity of the human hody 


Source of radioactivity : Dosage (mr/yr) 
POCOSS IM 3 oe ie a a ee 19 
COBY Oe as oo he ee Ld 
Radium (bones only), uniform distribution__.._._.___-_-_______-______- 6.7 
Radium (bones only), nonuniform distribution....._._.._.__.________ * 67 


1The radium content of the human body is based on data of A. F. Stehney of Argonne 
National Laboratory. 


The dosage from carbon was calculated on the basis of the assumptions that 
the body is 18-percent carbon; the specific radioactivity of carbon is 15 disin- 
tegrations per gram, per minute (9) ; and that the mean energy of the beta radia- 
tion is 40 percent of the maximum energy of 167 kev (8). 

In table 4, various ordinary but somewhat unusual circumstances are used to 
illustrate the types of exposure that can occur in normal living. A wrist watch 
worn 24 hours per day that has a luminous dial assumed to have 1 uc of 
radium per watch—a figure perhaps slightly larger than the average—would 
give the central body, including the sex organs, a dosage of about 40 mr/yr. An 
airplane pilot flying 24 hours per day with an instrument panel consisting of 100 
dials with 3 ue of radium each would receive, at an average distance of 1 yard, 
a dosage of 1300 mr/yr. , 
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TABLE 4.—Radiation dosages in various ordinary circumstances 


Radiation source Location Dosage (mr/yr) 


=a ae 


Wrist watch (1 we of Ra per watch)... _-_- Central body, including sex organs, at | 40. 


average distance of 1 foot. 


Luminous dialsina irpiane cabin (100 dials | Pilot is taken to be at an average dis- | 1,300. 
with 3 uc of Ra ea tance of 1 yard from the dials. 
A POVS (10) .pcveseusieutstteuncues Sone eee Lumbar spine, anterior posterior-------- 1,500 each. 
Lumbar spine, lateral_...........-..---- ,700 each. 
Pregnancy, anterior posterior. __...-...- 3, 600 each. 
Pregnancy, lateral____..--...-.-.---.--- 9,000 each, 
Uranium ore (0.1 percent—the minimum | Flat surface ground. -_.........--------- 2,800. 
accepted by the AEC for purchase). Mine with all walls of ore_.....-...----- O08 ee 
radon). 
Phosphate rock commercial fertilizer 0.01 | Flat surface ground -.-_................-- 280-700 
to 0.025 percent U). 
bcd 1) 0) |, ea ea ee yee ge ee Packed in crowd ._-_-.--.---.-.---.------- 2. 


In order to check whether the dosages calculated here and given in tables 1 
to 4 are essentially correct, some direct measurements reported by various ob- 
servers are given in table 5. They agree reasonably well with the external 
component of the total dosages given for sea level in table 1—the residues after 
subtracting 20.5 mr/yr, the dosage from body radioactivities given in table 3. 


TABLE 5.—Eaperimental data for hard background radiation (mr/yr) * 


Gamma rays ae 
; an 
Observer eee rN Location 
y From | From rays 
air | ground (total) 
Sievert and Hultquist--- FO ence [nea meee 121-150 | Streets of Stockholm. 
Fae RAR (0 tee! ee nm IE 104-182 | Over igneous rocks, Sweden. 
sees oe Senta sess 94 | Clay soil (11). 
Bont tre ceelee nde estan adel een ha 104 | Wood houses (average center of room). 
Nagel ae Gist a ell ones det 145 na and concrete houses (types 1, 2) 
11). 
TAR TPES PET Teme 296 | Brick and concrete houses (type 3) (11). 
(max., 520) 
COW SD sos es eb eee ee eo 98 eres ida Brookhaven, N. Y., measured 
Hess and Vancour.....-- 34 2 53 90 | Outdoors, Fordham University campus, 
New York, 1 mile above ground (13). 
Buren 22.52 cbcsose ee S1=34 bse 62 94-96 | Leeds, England (14). 


1 Kindly collected by L. D. Marinelli of Argonne National Laboratory. 


It is interesting that the variations in natural dosage are large and under 
certain conditions the natural dosage may be nearly 100 times higher than the 
minimum—the dosage of seafarers. The fallout dosage rate in the United States 
on January 1, 1955—1 mr/yr—was only 2 percent of this lowest natural dosage 
rate. Of course, during a test period when bombs are fired, the fallout dosage 
rates may approach, or somewhat exceed, the natural dosage rate for a few duys 
before decay and weathering processes reduce them in a few weeks to rates 
that are small percentages of the natural background. 
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Dr. Lipsy. Mr. Chairman, on this instrument question, if you think 
it would be helpful to the committee, we would be pleased to bring 
down and show the committee the instruments. That might be help- 
ful to you, to see them. 

Mr. Hotrrrecp. We would like to have it. Will you send some sam- 
ples up to the committee and also some radioactive material to indicate 
the manner in which they work for tomorrow morning’s meeting, and 
we will gather about 10 or 15 minutes earlier and have your best man 
come down and demonstrate them to us. 

Dr. Lippy. We would be pleased to do so. 

Mr. Houirtetp. And if so, at that time we would like to have approx- 
imate prices. We don’t mean to pin you down to the prices and ask 
you to deliver them for that. 

Dr. Lipsy. I note here there is a bulletin from the FCDA of Janu- 
ary 18 saying that the FCDA today pushed ahead its program to 
protect Americans from fallout eel with the announcement that 
they are planning to purchase $314 million worth of radiation detec- 
tion instruments. 

That is the largest purchase order in history. It will permit the 
FCDA to buy for its stockpiles for distribution to States for training 
purposes 60,000 survey meters to measure radiation rate and 150,000 
dosimeters—those are things you put in your pocket—and accessory 


equipment. | : 

Mr. Corssie. Mr. Chairman, I would like to add this to the matter 
of AEC-FCDA cooperation on instrumentation. 

It isn’t limited to the low-cost type of instrument. Over the recent 
past field tests, we have developed methods of monitoring ground and 
water areas from the air with instruments mounted aloft. 

In trying to determine the dimensions of fallout areas such as 
described by Dr. Libby, this seems to be to us a possible way of a fast 
determination of the area of principal hazard and of possible use to 
civil defense. 

We put on a training exercise at the Nevada test site from October 
17 to 21, 1955, with the Federal Civil Defense Administration desig- 
nating those to attend for the purpose of becoming familiar with the 
state of development with the equipment and to determine themselves 
whether or not this was useful in their civil-defense planning. 

Mr. Howtrrevp. Thank you. 

Now, you gave us in your last page here a matter of some simple 
items which you thought the public should know to protect themselves. 
Do you have the feeling that the general average American knows 
these things at the present time? 
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Dr. Lissy. I am afraid my opinion is that they do not know them 
well enough. These things require some kind of instruction. That is, 
you have to have an instrument in your hand and put it near some 
radioactivity and see how it responds and get some feeling of the 
thing. 

That is, you might be able to conduct a poll and find that a 
could answer the questions pretty well, but 1 am afraid this still isn’t 
enough. 

They have to know it well enough so that under conditions of stress 
and possibly even panic, they could do it, and so I think more training 
is needed. 

Mr. Ho.irretp. And your second requirement that radiation in- 
struments to measure this fallout radiation should be available 
throughout the country and people know how to use them, as far as 
you know, that condition does not exist at this time? 

Dr. Lissy. Not yet, though we are making good progress, I believe. 

Mr. Houirtetp. Mr. Riehlman. 

Mr. Rrexuman. Right along that very same line, which ties in with 
your questioning, you stressed on several occasions during your testi- 
mony today, Doctor, the importance of the American people knowing 
just as many things to do to protect themselves. 

How well do you feel that they are informed at this time of those 
things they can do to protect themselves? 

Dr. Lipsy. Well, I would reply as I did to the chairman’s question. 
I think perhaps if you conducted a poll, you might find they know 
quite a little bit as far as answering questions, but I am afraid they 
don’t know it well enough. 

Mr. Rizuitman. You feel, then, that it is very important at this time 
that a very strong program of information and education be set up 
. an the Federal civil defense organization to inform the American 
people of what they can do? 

Dr. Lipsy. Yes, sir. 

Mr. Rreauman. And should prepare to protect themselves? 

Dr. Lipsy. Yes, exactly. 

Mr. Horirretp. Do you feel that this subcommittee is justified in 
its interest, and also in its concern in regard to this problem ? 

Dr. Lispy. I certainly do, Mr. Chairman. I believe the hearing 
you are conducting will be most important in giving a body of infor- 
mation which anyone can read from and refer to, and I am so happy to 
know about your plans. 

I think this 1s a very important move in the educational program. 

Mr. Hortrtevp. This is not going to be a 3-day stand, you know. 
Weare going into this thing thoroughly. 

Dr. Lissy. I understand that, sir, and I am most happy to learn it. 

Mr. Houirrerp. I have a few questions which are basic, which I 
think we ought to have on the record, if possible. 

Your release, the Atomic Energy Commission release of February 
15, defined the area of serious fallout from the March 1, 1954, super- 
bomb explosion as roughly 7,000 square miles. Do you regard this as 
a good planning figure for civil defense? 

Dr. Lissy. Well, it depends on how the winds blow and on condi- 
tions of firing. I wouldn’t know how to give you a better figure, but 
I wouldn’t want to leave the impression that there is anything magic 
about this particular area. 
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Mr. Ho.irteip. It could be less, according to the size of the bomb 
and the weather conditions, or 1t could be larger ? 

Dr. Lippy. Yes, sir. : 

Mr. Hotirievp. But at least 1t is a medium area that we know from 
a practical explosion that there is this area of danger. 

Dr. Lipsy. Yes, sir. 

Mr. Houirrevp. And a pattern of danger can follow ? 

Dr. Lippy. Yes, sir. 

Mr. Ho.trretp. And that, as I remember, was in the very best of’ 
weather. Sunshiny and clear, without rainfall. 

Dr. Lipsy. Well, I wasn’t there. 

Dr. Dunuam. There was certainly not a storm condition. I think: 
it was fairly standard weather for that general area. 

Mr. Hotirtevp. I know the tests were postponed at different times. 
because of prevailing wind or the wrong kind of atmospheric condi-. 
tions, and the search was for an atmospheric condition which would 
be the safest and not for an atmospheric condition that might do the- 
most harm. 

Dr. Lissy. Exactly; that is right. 

Mr. Horirreitp. So when we look upon this figure, we should take- 
those things into consideration. 

Dr. Lissy. That is right. 

Mr. Houir1etp. Assuming that we use this figure, just for purposes. 
of further questioning, of 7,000 square miles of fallout area, how 
much of this area do you think would be contaminated to the point 
where human beings would have to stay out of it for an appreciable- 
length of time? 

an you answer that or not, as an estimate, in square miles ? 

Dr. Lissy. I could answer it, but I am afraid I will have to look at 
the report again. I believe it would be something like one-third of the- 
area. 

Would you agree with that Dr. Dunham ? 

Dr. DunHam. Yes, that would be about it. 

Dr. Lipsy. I think that is about right. 

Mr. Hottrretp. One-third of the "7,000 square miles, then, would,. 
in your opinion, be so contaminated that human beings would be wise- 
to stay out of that area for a number of days, and possibly weeks, and 
months, near the center. 

Dr. Lipsy. Well, you see, sir, during the initial period, I am not: 
certain that evacuation is possible. 

Mr. Houtrrevp. Yes. 

Dr. Lissy. It is so hot—or it could be so hot that it is best to stay 
in your cellar or some place. | 

Mr. Ho.irrevp. Yes. 

Dr. Lissy. Then, following that you might want to leave or take- 
some other such measures, and I think that probably something like: 
a third of this particular area. 

Mr. Houtrrevp. But at least if you were outside of it, you wouldn’t: 
want to go back in without proper radioactive monitoring. | 

Dr. Lissy. Yes; and you want to watch and be sure that it is low 
enough for you to go back. 

Mr. Hoxirretp. Assuming you were 100 miles downwind and were: 
adequately sheltered, what would the wisest course be—to remain: 
under shelter for several hours, or to emerge very soon. thereafter ? 
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Dr. Lissy. Well, I would think you ought to stay in the shelter 
until the radiation level is low enough for you to travel safely. That 
depends on the way the wind is blowing and the way the fallout 
actually occurs. Jere is where you need your instruments, and your 

uidance over your radio to tell you what the countryside is like and 
just good advice on what you should do. 

Mr. Hotirterp. Now, if the enemy should attack us, it would be 
reasonable to assume that there would be a number of bombs dropped 
at one time, if they could deliver them. 

There would be very little from a defense standpoint to be gained 
by dropping 1 or 2 bombs, and there would be an attempt, undoubtedly, 
to deliver more than 1, or several, and if this did occur, there might 
be overlapping areas of fallout which would be doubly exposed, or 
triply exposed, would there not? 

Dr. Lipsy. It could be very well. 

Mr. Hotirretp. The concept of a target area cannot be confined 
under the circumstances of this type of weapon explosion to the geo- 
graphical boundaries of a city or county or necessarily a State? 

Dr. Lissy. No; it cannot be confined to the area we were speaking 
of this morning, in the blast and the thermal area. 

Mr. Houtrr.p. In other words, the hazard area—and the reason 
I ask you this is the 1950 Civil Defense Act puts the ae 
upon city officials, county officials, and State officials, to do the Jo 
of preserving the lives of their inhabitants—now, this was, of course, 
legislation which Congress passed before the advent of the hydrogen 
weapon. | 

The point of my question is that that legislation must, of necessity, 
be obsolete in view of the fact that the target area is now larger than 
the political subdivisions upon which responsibility was placed at that 
time. 

Dr. Lipsy. It is certainly true that the fallout area can reach 
across boundary lines of States and cities. 

Mr. Houirre.p. Now, if there is going to be adequate civilian de- 
fense in an area for the inhabitants of that target area, we must have 
a complete civil-defense effort in that area and a complete and coordi- 
nated planning in that area, must we not? 

Dr. Lissy. It certainly must be coordinated ; yes, sir. 

Mr. Hotirievp. And if we have, say, 5 cities that happen to be in 
a target area, and 3 of those cities take measures for self-defense and 
the other 2 do not, we do not have a maximum civil-defense effort in 
that area, and therefore, the areas that do not take the same precau- 
tions would become a danger to those even who do, would they not? 

Dr. Lipsy. It would seem to me so, sir, though I must emphasize 
that this is somewhat out of AEC’s purview, but it certainly seems 
to me that that is correct. 

Mr. Ho.irrevp. Well, we seek your good judgment on this matter 
as a scientist, and if our deductions seem to be out of line with your 
knowledge of the scientific impact of these weapons on populations 
and areas, then we would, of course, respectfully ask you to tell us so. 

Dr. Lipsy. Well, it seems to me that the statement you have made 
is a reasonable one from what I know of the effects. 

Mr. Hotir1eLtp. Would you care to state to this committee whether 
‘you are—as a scientist, and as a member of the Atomic Energy Com- 
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mission, as well—are convinced that there has been a hydrogen explo- 
sion within the Soviet Union ? 

Dr. Lissy. I would say we believe—I could say there has been; 
yes, sir. 

Mr. Hotirretp. Has the Atomic Energy Commission informed its 
own personnel as to the action they should take in the event of attack ? 

Dr. Lipsy. We are in process of doing just that, and to study what. 
measures we should take to keep our plants operating and to perform 
our functions. It is a large order, and we have, as I said this morn- 
ing, our own little civilian defense problem right in our own 
operations. 

Mr. Houtrievp. Well, that is why I brought that up, because I know 
that there are approximately 29,000 people employed at Oak Ridge in 
the atomic facilities there and approximately 18,000 or 20,000 in 
Hanford, and I am not aware at this time of how many at Savannah 
and other places. 

And so you have a tremendous population, or tremendous group of 
employees, and in many instances they are in proximity to a great 
deal of this material, and if those facilities should be targets—and. 
it 1s reasonable to suppose that they might be considered a military 
target—and if you believe that this is a serious matter, it would 
seem to me that you should be taking measures to protect those 
employees to the best extent possible. 

Dr. Lipsy. We have these plans, and, of course, we hope for, through 
cooperation with the FCDA to get help, but we hope to gain not only 
protection of our own installations, but by doing these things, to learn 
things which will be useful to the FCDA, too. 

And we are trying to do just that. 

Mr. Ho.irretp. A few years ago I asked the members of the Joint: 
Chiefs of Staff if they had at that time prepared an alternative Penta- 
gon, and my question was a casual one. 

I had no idea that I would get a “no” answer, but I got a “no” 
answer. Since that time I understand that that has been corrected. 
In fact, it has been placed—there are articles that have appeared 
in our local press to that effect. 

Now, I am going to ask you this question: If the headquarters of the 
Commission should be destroyed, has your Commission been far- 
sighted enough to plan alternate facilities to carry on the work of 
your agency ? 

Dr. Lipsy. The answer is “Yes.” 

Mr. Ho.uirretp. I am glad to hear that. 

I understand from the papers that we are going to have a new 
AEC headquarters in Germantown, Md. | 

Dr. Lipsy. Yes, sir; that is true. 

Mr. Hotirrevp. And I would like to ask you if, in the construction 
of those facilities you are taking into consideration protection, blast 
pressure against the walls and ceilings, and so forth, in the construc- 
tion of those buildings ? | 

Dr. Lispy. We are, sir; yes, sir. 

Mr. Ho.irretp. And adequate underground shelters or shelters 
which will in your opinion protect your people? 

Dr. Ligsy. Do you know, Dr. Dunham, about that? 

Dr. DunHAm. Yes. There are shelter areas planned for the new 
building. 
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Mr. Houtrretp. Are those shelter peovnions adequate if point zero 
happened to be Washington, D. C. ? 

Dr. Dunuam. If point zero were Washington, D. C., they are be- 
lieved to be adequate, sir. 

Mr. Howirmrp. Point zero happened to be between Germantown 
and Washington, D. C. I am speaking now of blast and thermal. 
Do you think they would be adequate? 

Dr. DunHam. Yes; I believe they would. 

Mr. Batwan. Are the specifications and design of the AEC Build- 
ing at Germantown unique in any special way by virtue of Atomic 
Energy’s own knowledge of weapons’ effect ? 

Dr. Lirsy. Well, the architects certainly have instructions to look 
to the points that the Chairman mentioned in designing the building, 
and in this sense; yes. 

Mr. Batwan. There is no information which AEC has and which 
it has passed on to its architects which might not be available, to let 
us say, the CIA, or the new House Office Building, if they wanted 
to take care of something like that? 

Dr. Lissy. No; there isn’t any information that isn’t available to 
any other agency. 

Mr. Batwan. People would not consider that just because it is AEC 
they are better protected than anybody else. 

Mr. Lissy. Oh, no; we did move out to Germantown. 

Mr. Hourrrvp. Well, they can’t all move out to Germantown; some 
of us are going to have to stay here I am afraid and pass legislation 
and appropriations so you fellows can move out there. 

Are the AEC scientists and technicians at the various sites en- 
couraged to cooperate with local civilian defense organizations? 

Dr. Lissy. Yes, sir; in anyway they can. 

Mr. HouiFietp. You can tell us that cooperation has been achieved 
in those areas. 

Dr. Lipsy. I am sorry, Mr. Corsbie had to leave to catch a train, but 
I believe this is so throughout the whole organization. 

Dr. DunHAMm. AI] the area oflices have one man who is responsible 
for liaison in working out joint plans. 

Mr. Houirrevp. If you happened to be in a fallout region and you 
were a civil-defense adviser or official, could you suggest a reasonable 
or allowable limit of dosage for an adult in the first month of ex- 

osure ¢ 
7 Dr. Lipsy. JI will have to refer that to Dr. Dunham, I am afraid. 

Mr. Ho.uirretp. That could be executed, could it not, Dr. Dunham ? 

Dr. DunuaAm. It depends upon what you are weighing it against, 
Mr. Chairman, what other hazard the individual might be exposed to. 
You could allow a person to take 300 roentgens if he had a better 
than 50-50 chance of dying if he didn’t take the 300 roentgens. You 
see a I am getting at. There is no absolute figure. You have to 
weigh it. 

Mr. Houirtevp. I see. It is a matter of calculation as to the haz- 
ards that he would encounter in removing himself from the area? 

Dr. Dunuam. That is right. 

Mr. Houirretp. And would the dosage be different for children? 
Would they be more susceptible than adults? 

Dr. Dunnam. Slightly, but not much more so. 


52 CIVIL DEFENSE 


Mr. Houirixp. I think we touched on the drinking water this morn- 
ing of a city, the possible contamination from fallout ? _ 

Do you look upon that as a factor of quite a bit of concern to civil- 
ian defense people ? 

Dr. DunHam. Well, I would say that (1) you can get along with- 
out water for a day or two; (2) you can tolerate amounts of radio- 
activity in the water which are well above what Dr. Libby has re- 
ferred to as the maximum permissible body burdens for peaceful uses 
for short periods of time. Therefore, you do have a chance to get 
the situation under control. I would say it was not one of the most 
‘serious problems one would have to face. 

Dr. Lippy. There is also another point, isn’t there, Dr. Dunham, 
that you can purify water ? 

Dr. Dunnam. That is right, with fairly standard methods. 

Mr. Ho.irretp. Now, we were talking about—during the course of 
your testimony—about the information transmitted to FCDA. Some 
of it is declassified, and some of it is classified. Now, in the case of 
that portion which is classified, is that in your opinion a hindrance 
to the top officials who receive that information? Is it a hindrance 
to them in that they can not pass that on to the local civilian defense 
officials ? 

‘Dr. Lippy. It certainly is a hindrance, and their work would be 
easier if everything pees be declassified. We try to declassify as 
much as we can as quickly as we can, but the Commission has to weigh 
these things one against the other. 

And I think the situation is that by far the major portion—maybe 
I wouldn’t know exactly what number; but say over 90 percent, can 
be put in the unclassified category so that they can use it freely. 

Mr. Ho.irrevp. Certainly you have given enough testimony today 
on weapon effects to give facts to the civilian defense people which 
would enable them to at least start. 

Dr. Lipsy. I would hope so; yes, sir. 

Mr. Ho.irretp. Would you recommend protective clothing as a 
standard item for civilian defense? That is, for civilian defense 
workers, let us say, monitors, and decontaminators? 

Dr. Lissy. I would offhand say it probably isn’t necessary. 

What do you think, Dr. Dunham ? 

Dr. DunHam. Well, it is like a lot of other things. If your situa- 
tion is simple enough so you can do it, it would be nice to do, but you 
could do a very good job without a lot of fancy protective clothing. 

Mr. Houtrretp. In other words, the changing of the clothes, the 
removing of the clothing that was exposed in itself, would be quite 
helpful; would it not ? 

Dr. Dunnam. Oh, yes; taking the clothing off after it has been 
contaminated. 

Mr. Hottrrevp. And change into clothing which was not contami- 
nated but which might be just ordinary type of clothing? 

Dr. Dunuam. Yes. | 

Dr. Lissy. There is an aspect of the fallout that we didn’t mention 
in the testimony this morning, and that is the burn hazard. That is, 
the fallout if it should fall on your skin. It will burn due to the beta 
radiation which is a short-range radiation. It will go a millimeter 
or so into your skin and give you a skin burn. This requires attention 
to bathing and washing it off. 
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Mr. Horirtexp. It is entirely possible that if the Japanese fisher- 
men had known that this gray ash was radioactive and if they had 
hosed the decks and ship off with water and washed themselves that 
their hazard would have been brought down appreciably; would it 
not ! 

Dr. Lissy. It certainly would have, sir, very, very appreciably. 

Mr. Ho.trietp. So any fallout as a result of ash of any kind that 
can be washed off, immediately, by the recipient, is very important ? 

Dr. Lipsy. Yes. 

Mr. Hoxirtetp. We talked this morning about strontium 90 hazard 
within the loca! fallout area. 

Could I ask you this: Does there still remain a strontium hazard on 
Rongelap ? 

Dr. Lipsy. We have recent data—let’s say they were taken the last 
few months. 

Dr. Dunnam. The most recent reports indicate that the external 
dose on all of the islands of atoll of Rongelap is now less than the 
maximum permissible exposure as we use it in our atomic energy in- 
stallations. 

BEF ae So from that point of view, the islands are usable 
again 

“Dr. Dunya. Right. 

Mr. Hoxirretp. How long has it been since they were first exposed ? 

Dr. DunHam. Just about 2 years and 5 weeks. 

Mr. Hotirretp. And those islands were how far from point zero? 

Dr. DtunHaAm. They were, as I recall, about 110 miles. 
ee: you recall, doctor? I think it was 110 miles from the Rongelap 
Atoll. 

Mr. Houirretp. I think this fact that the strontium 90 hazard ex- 
isted for a period of 2 years at 110 miles from point zero is an im- 
portant fact. 

Dr. Dcnuam. I think it is very important, Mr. Holifield, but I 
think it is important to keep this in perspective again. We are think- 
ing in terms of:a peacetime condition, and under a wartime condition 
we wouldn’t be nearly as finicky about these things. 

Mr. Horirterp. Well, that is true. If it was necessary to go in for 
a short period, you would go in and take the hazard. 

Dr. Dunuam. Qh, yes. 

Mr. Horirre tp. But from the standpoint of permanent occupancy, 
you would not. 

Dr. DunHam. That is right. 

Mr. Ho.irretp. You would not have used it for permanent occu- 
pancy of civilians during this period of time ? 

Dr. Dunuam. Well, again it would depend upon your calculated 
risk as to whether it is better to let them go back to a level that is 5 
or 10 times the maximum permanent peacetime exposure or whether it 
is better to let them all stay somewhere else where they might die of 
disease and lack of shelter and so forth. 

Mr. Batwan. Are you going to permit the natives to go back to 
Rongelap ? 

Dr. DunHam. Weare considering that right now. 

. = Batwan. They have not up to this point been permitted to go 
ack ? 

Dr. DunHam. Not to Rongelap, no. 
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Mr. Ho.irtetp. Dr. Libby, there has been a great deal of talk in the 

Papers about a cobalt bomb. 

ould you comment within the bounds of security on the com- 
parative radioactivity hazard from the use of cobalt, or would you care 
to comment on that? | 

Dr. Lipsy. I am afraid I really shouldn’t, sir. 

I made some general remarks this morning, though, about the effect 
of the bomb on the surroundings, and most surroundings, the radio- 
activity comes from the bomb itself. 

Mr. Ho.irrerp. I see. There is nothing—let me phrase this ques- 
tion carefully: Is it necessary for civilian-defense officials on the de- 
classified level to know the structure or the component elements in 
atomic or hydrogen weapons in order to do a good job of defending 
their people from hazard ? 

Dr. Lissy. I dont’ think it is necessary, sir. It might be helpful, but 
remember these weapons are highly technical devices operating on 
physical laws which are not generally known and which are very com- 
plicated, and I think that even if you published all of the details it 
would have a rather limited usefulness because of the technical com- 
plexity of it. 

Mr. Ho.irretp. Enough of the effect of these weapons and of the 
possible pattern of dangerous radioactivity in your opinion can be re- 
vealed, however, to take precautionary methods for survival ? 

Dr. Lipsey. I believe this is true, and I believe that information now 
available is adequate to make the proper plans. 

This doesn’t mean that we should not have a policy of adding to it 
as we obtain the information, but I do believe that what is now avail- 
able is adequate to make proper plans. 

Mr. Ho.irrerp. If at any time in the future you felt that the de- 
classification of some of this type of information would contribute to 
the overall defense of the Nation, why, you would have no hesitation 
in making that known, would you ? 

Dr. Lirey. If it were a vital matter, absolutely. 

Mr. Ho.trrtevp. I have forgotten, Dr. Libby, whether the point of 
explosion of the 1954 bomb was classified or not. That is, whether 
it was a power shot or ground shot or drop shot. Was that a matter 
of classification ? | 

Dr. Lirssy. Well, we call it a surface shot, sir. 

Mr. Ho.irrevp. I might just define what we mean by surface shot. 
‘We mean the fireball is touching. 

If it is good contact so it is appreciably flat, we call it surface shot. 

So if the fireball is 3 miles across and it is anywhere within 3 miles 
of the ground, it 1s a surface shot. 

Dr. Lispy. Yes. 

Mr. Hoxirieip. Our staff in studying this matter dug up a table 
which has been made public by the Washington Area Survival Plan 
‘Committee, quoting AEC as of August 25, 1955, based on a computa- 
tion of 3,000 roentgen per hour at 1 mile, 1 hour after the burst of a 
5-megaton weapon, assuming the March 1, 1954, bomb to be 3 times 
greater than this, would give an answer to the above question as about 
10,000 roentgen per hour, 1 hour after the burst instead of 3,000, and 
the figure would correspond to a distance of 1 mile from ground to 
zero. Then, if that be true, the following extrapolation would be 
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reasonable as given out according to those who gave it out. Seven 
hours later, 1,000 roentgen hours, 2 days later, 100 roentgen hours, 2 
weeks later, 10 roentgen hours, or 240 days; 1 month, 4 roentgen 
hours; or 100 roentgen per day; 3 months, 1 roentgen hour or 24 per 
‘day; 1 year, two-tenths or 5 roentgen hours per day. 

Now, is that a reasonable extrapolation ? 

Dr. Lissy. I checked most of the numbers as you read them off; © 
yes, sir. 

I must caution you about using this scaling wall beyond about a 
year. Isn’t it, doctor? 

After about a year this law which says that tenfold decrease in 
radioactivity occurs for over sevenfold increase in age, breaks down, 
and I have forgotten whether it goes—— : 

Dr. Dunuam. It goes more slowly because you have only left the 
longer lived products. 

Dr. Lissy. You have about 4 out of the 90 or 60, whatever the 
‘original number is, left at that time. Strontium 90, cesium 137, 
‘cerlum 144, and ruthenium 106. 

These are about it at 1 year. So from 1 year on, your table ought 
ito be calculated on the basis of these 4. 

Mr. Hotrrterp. I see. In other words, at the end of 1 year, on a 
15 megaton bomb, you would be getting 5 roentgens a day or you 
‘would get your 500 dose, accumulated doses, in 100 days at that time; 
‘would you not? 

Dr. DuNuam. If this worked out just that way. 

Mr. Ho.irrevp. Yes. 

Dr. Lissy. But you see that an instantaneous dose, and during that 
ihundred days you would be having some further decay; so your 5-hour 
‘per day applies to the end of the year. But by the time—— 

Mr. Hotirrexp. It would be bigger at the beginning of the year. 
You would have to start out, in other words, larger. 

Dr. Lipsy. That is right. 

Mr. Hoxirtetp. But even if it were at that period, it would still be 
-dangerous, wouldn’t it? 

_ Dr. Lipsy. This is a dose that is well above our normal doses; yes, 
‘SIP. 

Mr. Ho.irtexp. I think that has been made public, and that cer- 
tainly they are figures that civilian defense can use in measuring 
patterns. : 

Now, you made a speech on January 19 which the committee has a 
-copy of, in which you referred to Project Sunshine. Is this a classified 
project, or could you describe it ? 

Dr. Lissy. Yes, sir. I could describe it. 

Project Sunshine is devoted to the study of the strontium 90 dis- 
tribution. I have presented to you many of the results of Project 
Sunshine this morning and the discussion. 

Mr. Hotirretp. I was just trying to identify it. That is what it is. 

Dr. Lissy. That is what it is; yes, sir. 

Mr. HotirreLp. Our staff was somewhat interested in figures which 
‘came from your speech of June 38 in which you used a 10-megaton 
bomb which would have fission products distributed over an area of a 
hundred thousand square miles. And your speech of February 15, 
which was—or the release of February 15 in which you used 7,000 
square miles. Now, I know that that is not an unexplainable discrep- 
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ancy. But for the purposes of the record and such confusion as that 
might cause, would you explain that? 

Dr. Lippy. Well, one of the reasons I did that was to point out to 
people that there was nothing magic about the 7,000 square miles; 
just by pointing out some other area. 

It was a fairly theoretical type of example. But I chose that to 
indicate that there might be a different area involved. 

Mr. HouiFretp. In other words, you were comparing a theoretical 
assumption with the record of an actual happening? | 

Dr. Lissy. Yes, sir. 

Mr. Hottrretp. Well, that clears that up. 

Was there any reason why the February 15, 1955, release mentioned 
the radioactivity only for the first 36-hour period ? 

Was there any reason why this should have been confined to the 
86-hour period ? 

Dr. Lissy. No. 

Mr. Hourrretp. Do you feel that that type of a release would have a 
tendency to confuse the layman in that he might think that the 36 
hours was the duration of that radioactivity ? 

Dr. Lissy. I am afraid this was an inadvertent omission. 

Mr. Houirrecp. I am sure it was. There is a reasonable explana- 
tion for it. 

Dr. Dunuam. I think the reason for the 36 hours was that this was 
36 hours after the fallout which was about the time that the people on 
those islands were exposed, before evacuation. 

I think that is how it gotin there. I think also it indicated the rates 
of decay in the press release so that there should not have been a mis- 
roe ieee I think that the radioactivity continued even beyond 
that. 

Mr. Hottirtevp. I don’t believe that was indicated. That was one of 
the reasons that caused my question. But I can see where it was a 
measurement in point of time after the explosion. 

Dr. Lissy. Yes. Iam afraid that was an inadvertent omission, sir. 

Mr. Hottrretp. I asked the question so that the record can be clari- 
fied on that point. 

Getting back to the subject of protection and what we can do to pro- 
tect ourselves from radioactive hazard: Is it not true that there were 
some cheap metal structures on these islands which gave valuable pro- 
tection to some of our people in comparison to those that were out in 
the open? I believe they were weather people. In other words, their 
rate of exposure was less than people out in the open? 

Dr. DunuaAm. Very definitely anybody who was inside one of those 
structures on Rongela 

Mr. Hotirtetp. And they were just cheap metal structures; were 
they not. 

Dr. Dunuam. I think one was a tent which would have given some 
protection. I think another one was a corrugated metal structure of 
some sort. | 

Mr. Horirrexp. I think this point is important for civilian popula- 
tions to know, that in this actual case of exposure there was an un- 
planned, you might say, protection which occurred as a result of a very 
cheap metal building. 

Mr. Ho.irre.p. Now, if this be true, does this not lend weight to the 
advocacy of some type of radiation shelters? 
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Dr. Lissy. Well I think the ordinary house is not too bad, especially 
if it has a cellar and has some stories, you know. . 

Mr. Hotirrxp. I noticed in the civil-defense tests out in—that is, the 
tests of weapons out in Nevada—I noticed that some lean-to shelters 
were in basements, special lean-to shelters; and they gave a tremendous 
amount of protection in some of those houses that were completely 
apa i above ground to dummies and other articles that were placed 
in there. 

Dr. Lipsy. This was against blast and thermal ? 

Mr. Houirrebp. Yes. 

So, there are some things that can be done. 

Dr. Lipsy. Absolutely. 

And my saying that evacuation is probably eae for the cen- 
tral area, that does not mean that you should not build shelters and 
think about using them and learn about the opportunities in your 
own home that you have in your office and naturally available shelters. 
You should learn about those. 

Mr. Houirietp. As a matter of fact, taking into consideration the 
fact that you will not know where point zero may be, the best over- 
all bet is some type of shelter below ground if possible ? | 

Dr. Lipsy. Yes, sir. 

Mr. Liescoms. When we talk about evacuation, are we talking about 
prior to the blast or after the blast ? 

Dr. Lrusy. Prior. | 

That is, for blast and thermal. On fallout, whatever evacuation will 
be will be well after. I guess that istrue. I suppose it is conceivable 
that you might hear over the radio that there was going to be fallout. 
Do you suppose that is possible ? 

Dr. Dunuam. It is theoretically possible. The question again is: 
how feasible is it? 

Dr. Lipsy. Yes. 

But I think for fallout, your evacuation 1s mainly well after you 
sit and wait out probably the hottest portion; or else you may be 
close enough to the edge so you can get out. 

Mr. Liescoms. When you speak of evacuation, you are primarily 
thinking of prior to the blast ? 

Dr. Lissy. Against blast and thermal; yes, sir. 

Mr. Liescoms. And then the time element is really important? 

Dr. Lipsy. Yes, sir. 

Mr. Lipscoms. And we have your testimony on the time element. 
We will have to discuss that with someone else ? | 

Dr. Lipsy. [ think you should. 

Mr. Houtri1evp. I believe that will be DOD, because they have the 
responsibility of the early warning time. 

_ Dr. Lussy. That is right. 

Mr. Ho.irrmxp. In the forthcoming Pacific bomb tests, will the 
FCDA have people there, and will in your opinion these tests develop 
information valuable for civil defense ? 

Dr. Lispy. The answer is “Yes” to both questions. | 

Mr. Hoxirterp. I don’t believe there were civilian-defense people 
present in the 1954 Castle series, were there ? 

Dr. Dunuam. There was at least one observer. There were three 
people present. 

Mr. Hotrrretp. Were any of those people nuclear physicists? 
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Dr. DunHam. No; not real nuclear physicists. 

Mr. Hottrretp. Then they would have been of no value in preparing” 
the test reports on damage, particularly ? 

Or maybe I should ask if they participated in preparing the test: 
reports! 

Dr. DunHAmM. No. They were there as observers. 

Mr. Ho.irrevp. I understand there are three positions open on: the- 
Federal Civil Defense Agency for scientists. Do you know whether: 
any of those have been filled ? 

Dr. Dunnam. I do not know, sir. 

Dr. Lissy. We have some positions open. 

Mr. Ho.irrEtp. I am sorry. I can’t qualify. 

Mr. Lipscoms. Mr. Chairman, along that line: What are the grades- 
that are open? 

Dr. Lrssy. 1 don’t know offhand. 

Do you know, Dr. Dunham? 

Dr. Dunuam. I don’t know. You would have to ask Civil Defense. 

Mr. Lrescoms. What is the average salary then of a scientist within: 
these agencies? 

Mr. Ho.irFtetp. I am afraid I can’t answer that question. 

The question, Dr. Libby, was: What is the average salary of sci- 
entists within the Atomic Energy Commission, and are they under 
the regular grade system of civil service, or are they exempted from it?’ 

Dr. Lizsy. Well, Mr. Chairman, we operate on the contract system. 
Most of our operations are conducted under contract by outside organi- 
zations. And so the salary structure depends to a certain extent on- 
the contractor’s salary. 

We also have, of course, several thousand employees of the AEC 
itself. And there are a certain number of scientists in that category. 

Now, I do not have, but will be glad to furnish for the record, the 
exact numbers that you ask for. And I will see that those are sent in. 

Mr. Ho.trte_p. Do you know offhand if they are subject to the civil- 
service grades? 

Dr. Lipsy. The contractor’s employees are not. 

Mr. Hottrretp. I know they are not. But I am speaking of the- 
scientists that are hired directly by the Commission. 

Dr. Dunnam. I think they generally do follow the civil service 
pretty closely. 

Mr. Batwan. We have as an observer a member of the planning | 
commission from FCDA and he probably could answer the question. 
as to scientists. 

Mr. Ho.irretp. Would you identify yourself, please. 
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Mr. Pontenz. My name is Dean Pohlenz. I am Deputy Assistant 
Administrator for Planning, FCDA. 

All the positions in FCDA are classified positions and they are- 
civil service. There are no exceptions. 

Mr. Batwan. That includes the ones referred to? Are we correct: 
in the assumptions made about the three positions for scientist ?' 
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Mr. Poutenz. I can’t give you a total figure for scientists in the 
agency. There is one vacancy for a physicist on the research staff 
and planning staff. 

Mr. Batwan. There is a position, and it is vacant? 

Mr. PowuEeNnz. That is right. 

Mr. Batwan. You have no idea what the salary range might be in 
following up Mr. Lipscomb’s questions ? 

Mr. Poutenz. It is a grade 15, which is about eleven-thousand- 
and-some dollars. 

Mr. Ho.irievp. As long as you have identified yourself for the 
record, can you tells us if you have any nuclear physicists on your 
staff at FCDA ? 

Mr. PoHuenz. No, sir. 

In answer to this gentleman’s question, there is a staff position for 
one nuclear physicist and it is vacant now. 

Mr. Ho.utrtexp. I see. 

Mr. Lirscoms. Dr. Libby mentioned that there was a lot of stiff 
competition for scientists. Is that because of the salaries that are 
paid between private industry and Government, or is it just because 
of the shortage? 
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Dr. Lipsy. It is because of the shortage. There just aren’t enough 
engineers and scientists and technical people for the needs, the de- 
mands, the jobs. There just are not enough. And our problem, of 
course, 1s to educate more and to interest more people in such careers. 

It is a national problem of the greatest importance. And we see it 
coming to light again in this inquiry. But every place you look you 
will see this problem. 

Mr. Liescomes. So, it is not the inadequacy of the salaries that the 
Government is able to pay ? 

Dr. Ligsy. Well, I wouldn’t say that higher salaries would not help 
Government compete with industry. It certainly would. But in- 
dustry is short even with their high salaries. So, it is not entirely 
a question of salaries. I think the fundamental point is that there 
just are not enough technical people. And what you do is you just 
raise the salaries, and you steal them from someone else. A good bit 
of that goes on. But it creates a shortage some place else. e need 
more. 

Mr. Ho.irretp. These are one or two things I would like to clear 
up before we conclude and give the other members some opportunity 
to question if they desire. 

In your speech of January 19, the statement is made that it would 
take a total of 11,000 megatons of nuclear explosions to yield a global 
fallout of radiostrontium equal to the maximum permissible amount. 
Now, I assume that his computation was made on the basis of the 
Castle series test type of weapon and under the same weather and 
conditions ¢ 
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Dr. Lieey. We made this calculation on the basis of worldwide dis- 
semination via the stratosphere; and it was for 11,000 megatons of 
fission energy. And we simply divided it up uniformly. And I out- 
lined it this morning a little bit in my testimony. . 

Mr. Houirreip. Now, there is one point that there might be some 
confusion on. | 

In your use of the 10-megaton bomb and your assumption of a hun- 
dred thousand square miles, would you care to say whether you were 
talking about the same type of a bomb under different conditions, or 
were you talking about a different type of a bomb? 

Dr. Lippy. I was talking about—I believe the figure was 10 mega- 
tons of fission energy. That is 10 megatons of fission energy was re- 
leased. Iam afraid I cannot go any farther. 

Mr. Hourrtetp. That was merely an assumption that, if that amount 
was released, that it could cover a hundred thousand miles. But it 
did not necessarily mean that it would cover it with the intensity that 
the 7,000 miles were covered in the test ? 

Dr. Lissy. That is right. | 
As you might imagine, conditions where the stuff would go up and. 
come essentially straight down, I suppose, if no winds were blowing, 
that sort of thing might happen. There would be a sort of dispersal. 
I don’t know what the area might be. If there were absolutely no 
winds and it went up and a large chunk came directly down, it might 

be 10 miles by 10 miles, or maybe larger; something on that order. 

Mr. Hottrrecp. On the other hand, if there was a strong wind 
blowing, there would be a wider dispersal and a lesser intense radia- 
tion per square foot or yard? 

Dr. Lipsy. That is right. 

Mr. Horirretp. Are there any questions that any of the members 
would like to pursue at this time? 

Mr. Rreutman. I think it might be well to have on the record the 
doctor’s attitude toward a recent statement made by General Sarnoff 
in respect to the tremendous lack of scientists we have in this country. 

Did you read his recent statement about setting up an educational 
program by allocating scientists from industry to give at least a year 
of their time for the teaching profession ? 

Dr. Lipsy. I did, sir. And I read it with real pleasure. It seems 
to me that we have a national emergency. And we have to do some- 
thing about curing it quickly. And one of the problems is the shortage 
of teachers. You cannot train teachers overnight. And we do need 
teachers, particularly in the high schools, to teach mathematics and 
physics and chemistry and technical subjects so that, when the students 
go to college, they won’t find themselves barred from engineering and 
scientific studies because of their inadequate or, shall I say, incorrect 
preparation from this point of view in the high schools. And these 
people that General Sarnoff referred to can certainly help. 

Now, of course, there is a problem of whether they can teach. They 
know the subject. And that is an old and difficult problem. But 
it 1s certainly true that they might help. And I hope something can 
be worked out so that we can get scientists and engineers who are 
now educated and of course awfully busy with what they are doing 
to spend some time helping in this emergency. 

Mr. Rrenuman. I knew it was a rather broad approach, and I think 
the general felt that way when he made the presentation. But I think 
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it is good food for thought and something in the way of a constructive 
suggestion to alleviate the problem we have in the teaching profes- 
sion in this particular field, which is so essential to training of scien- 
tists for future benefit to our country. 

Dr. Lasey. It certainly was a most valuable suggestion. And I 
hope it will bear fruit. 

Mr. Ho.irtevp. Mr, Kilgore. 

Mr. Kircore. I have no questions. 

Mrs. Grurrirus. I just want to say that I have enjoyed the pres- 
entation here by Dr. Libby. 

Mr. Rrenuman. I would like to join in that statement. 

Mr. Rosack. I would like to ask this question, Doctor: What order 
of urgency do you assign to civil defense? Let’s assume we are spend- 
ing at the rate of a hundred million dollars a year for this effort. 

at budgetary assignment would you make if you were using your 
judgment ? | 

Dr. Lissy. It seems to me it is of the greatest importance, and I 
would have difficulty putting it in dollars, but it certainly is an ex- 
tremely important effort. We wish to do everything we can as quickly 
as we can to protect ourselves, and I would hesitate to put it in terms 
of dollars, Mr. Roback, but I hope my answer is responsive to the 
question that we should do everything we can. 

If dollars can help, we ought to appropriate them. 

Mr. Rozacx. Now, do you believe that the Atomic Energy Commis- 
sion has been belated in making civil-defense information public? 

Dr. Lipsy. As I said this morning, we have tried to do a good job, 
but I don’t think we have done a completely perfect job, and I think 
our performance in the future may be better than it has been in the 
past, but we feel that we have done a fairly creditable job at making 
it available. 

As I said a few minutes ago, I think we have got enough informa- 
tion out so that the civilian defense can move on an unclassified basis 
to mi good job of planning to defend the country against an atomic 
attack. 

More could be used, and we should try to get it to them, and one 
of the problems is learning it. We have to learn these things. The 
Project Sunshine has taught us quite a lot about fallout that we didn’t 
know and we are learning all the time. — 

We are learning all the time, and we try to get it over to them as 
quickly as we get it. 

Mr. Rosacxk. Is your information as presented here based in part 
upon findings in that project? 

Dr. Lipsy. Yes, sir. 

Mr. Roszack. Is that project completed ? 

Dr. Lissy. It is continuing and will continue indefinitely as far as 
we know. 

Mr. Rosacx. Now, with regard to information of that sort, have 
you, in the course of speeches since you have come into the AEC, have 

ou made public new information, substantially new information, not 
ipa to the public before? | 

Dr. Lissy. Yes. In nearly every instance there has been something 
that has not been known to the general public. I would say there have 
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been—most of the releases have been in the way of reiteration and 
teaching; that is, repetition is very important in teaching. 

You have to say the same thing over and over again in order to teach 
it, but every release has had something in it that has not been empha- 
sized, perhaps, as widely and as clearly as it should. It may have been 
declassified and might have been published, but it perhaps has not been 
emphasized as widely as it should. 

Mr. Ropack. Has all such information there before your making 
the statement been available to the Federal Civil Defense Adminis- 
tration ? 

Dr. Lipsy. Yes, sir; they have had the information in general on a 
classified basis about as soon as we have gotten it. The problem of 
declassifying it is a problem which we have to work on, and we have 
worked on it. 

The release of it to the public is not just a question of declassification. 
You have to find a medium, and I think this hearing is going to be a 
very beneficial thing by once again saying over and over some of the. 
important things, and emphasizing them in new lights and bring) 
them to mind again and getting people to notice them and think about 
them and continue to think about them. 

This is the kind of thing we need to do, so our releases are a cul- 
mination of reiteration and emphasis of new information. 

Mr. Rospack. You made a statement in your presentation which 
apparently leaves the impression that the effect of the genetic—the 
genetic effects of strontium, or perhaps other radioactivity, are so 
far as is known, negligible. 

Dr. Lissy. That is only with regard to strontium. 

Mr. Rosack. As far as other radioactivity effects are concerned, 
they may or may not be serious. 

Dr. Lisgy. If you will allow me, Mr. Chairman, I would like Dr. 
Dunham to discuss the genetic problem for a minute or two. 

Would you mind doing that, Doctor? 

Mr. Hotrrretp. We would like to have that information, sir, if you 
would care to make it. 

Dr. DunHam. I am not a geneticist, myself. 

Mr. Howirrerp. I heard a geneticist speak on this subject one day 
and when he got through I couldn’t understand what he had said. So 
maybe you will be able to give me some information that we wouldn’t 
understand from a geneticist. 

Dr. m. You are talking in terms of the long-term effects of 
a fallout. Was that the basis of your question ¢ 

Mr. Rosack. That is right. 

Now, in some quarters that is regarded as a very terribly serious 
roblem. In others, the impression has been left by statements made 
y the Atomic Energy Commission, or perhaps individual Commis- 

sioners, that the problem has been exaggerated. 

Dr. DunHam. I think both statements are correct. Some people 
a i la the problem. Others have, perhaps, minimized the 

roblem. 
' I think the basic problem we are faced with is the lack of actually 
precise information as to what the genetic effects on human bein 
are from a given amount of radiation, particularly when we are talk- 
ing about very low-level exposures over a long period of time. 
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Mr. Rosack. So that it is an open question, given the present state 
of the knowledge, as to whether continued testing may have an adverse 
genetic effect? —— | - a | 

Dr. Lissy. Oh, no, sir. I can contribute a little bit to that. You 
see, we do have some experience in that we do have radioactivity im 
our environment normally, in our bodies, and from the cosmic rays 
and from the ground, and the test exposure is very small ‘as compared 
to this radiation everyone receives normally. a 

Now, this does not answer the question that Dr. Dunham is raising, 
as to how much radiation it takes to constitute a genetic hazard, but 
it does point out that we do have normally a very considerable amount 
of radiation in our everyday lives. 

The test exposure is small compared to that, and I think perhaps 
that was helpful in orienting us on the effects of test exposure on 
genetics. | | 

Mr. Hottrterp. Isn’t it true, also, that the Atomic Energy Com- 
mission has been making experimental tests on mice and other small 
animals for several years on this particular subject and that their 
conclusions from that standpoint have that type of progressive gen- 
erations of animals to back them up in some of their conclusions? 

Dr. Lipsy. Yes, sir. Of course, there remains the question of com- 
parison of a man with a mouse, but we spend a great deal of time and 
money on our mouse colony in Oak Ridge. 

I think it is probably the leading genetic center in the world at the 
moment from an experimental point of view. I believe that is true. 
Wouldn’t you say, Dr. Dunham ? 

Dr. Dunuam. That is true, and certainly the size of the project is 
greater than any anywhere else in the world. 

Mr. Houtrreip. And you must be in a high multiple of generations, 
now, of mice, the experimental animals, are you not ? 

Dr. Dunuam. Not very many. The mouse, it is a matter of a year 
or two before you follow through from one generation to another. 
That project at Oak Ridge started about 1949. This was all getting 
our information more precise. I wasn’t trying to indicate that we 
didn’t know anything about it, but when it comes to these little fine 
points—and this is where there get to be differences of opinion and 
why occasionally there is confusion about it. 

Mr. Houirtetp. We have also a continuing study on the Japanese 
victims of Hiroshima and Nagasaki. | 

Dr. Dunuam. The study on the first generation has been termi- 
nated, because of what you might call the law of diminishing returns. 
The women are getting past the childbearing age, many of them. 

Also, birth control has taken over so that both in the control popu- 
lation and in the radiated population, the birth rate is much lower 
than it was to begin with. 

Mr. Ho.iriexp. I see. | 

Mr. DunHam. We are keeping tab of all the offspring of these 
people, so that eventually we will probably set up a second generation 
study. | 

Mr. Rogack. Dr. Libby, will you comment on this statement that 
was in the February publication, the statement by Chairman Strauss 
in a publication of the AEC? 

I quote: | 

An in-the-air explosion where the fireball does not touch the earth’s surface 
does not produce any serious radiological fallout hazard. 
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Now, is your statement consistent with that statement, or does it 
require qualification ? 

Dr. Lippy. Yes; it is. In this way, Mr. Roback: When we talk 
about civilian defense, we are talking about the local type of fallout 
which may cover several thousand square miles or may cover a hundred 
thousand square miles. | 

If you call that our hazard, and fallout, then this statement is right. 

Mr. Rosack. Then this statement read by a layman who doesn’t 
know much about it might be confusing. 

Dr. Lipsy. That is a difficult point. The way it goes is this: If 
you have the large weapons where the fireball and the cloud rise into 
the stratosphere, then the dissemination is very wide, indeed, and 
there is a small fraction of the material which falls out within the 
same general latitude. 

There may be even a very tiny fraction which falls out within the 
vicinity of a few thousand square miles, but the thing that causes 
the heavy local fallout is the contact of the fireball with the ground, 
or the surface of the earth, I should say. 

Mr. Rosack. I only have 1 or 2 more questions, Mr. Chairman. 

I wanted to ask you to comment on a statement made by a fellow 
Commissioner, not with respect to making any points of difference, 
but as to whether you agree with the point made as a matter of fact, 
or as a matter of judgment. 

Now, this is the statement by Commissioner Thomas Murray made 
in a speech delivered before the Golden Jubilee Dinner at Fordham 
Law School on November 17, 1955. In this speech, he says—he makes 
this judgment: 

But the slow process of educating the people in the new habits of thought 
proper to the age of the nuclear revolution has not been equally furthered by 
public policies. 

- Do you agree with that statement ? 

Dr. Lispy. Well, Mr. Murray has emphasized a point there which 
I have mentioned in my testimony today. I think we never do a per- 
fect job of education, and we always could say that we could have done 
a better one. 

I think we have done a pretty fair job, but we will try to do better 

in the future, and I think that we have reason to believe that we have 
done a fair job of it. We are all self-critical about this matter, and 
mie that we can do a perfect job and keep at it and keep improving 
all along. 
' In that sense, I agree with his statement. But in the sense that it 
implies that our job has been catastrophically poor, if any such impli- 
cation was involved, I do not agree. I think that we have put out 
information in sufficient quantities so that the civilian defense can 
attack their problem. 
= isn’t that we have done a perfect job, but we have done a creditable 
job. 
. Mr. Hortrretp. Without assessing any blame at all, I think the 
majority of the members of this committee, one of the things that 
caused us to think of this study was the fact that we felt that inade- 
quate public information had been spread among the people. 
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Maybe it has been made known in different instances, but it had 
not been made known to the ordinary layman. 3 

Dr. Lissy. That is right. : | 7 

‘Mr. Ho.irretp. And this is one of the good things that we hope 
will come out of these committee hearings, will be that the hearings 
and the subsequent report will receive distribution and help along in 
the understanding of this tremendous problem. 
‘Mr. Ropack. Now, Mr. Murray continued, and I will read just 

briefly, Mr. Chairman: : 

Twenty-seven Japanese fishermen announced to the world the first fateful 
news about the lurking catastrophe that may possibly lie in wait for all of us. 

In this instance, the official policy of secrecy proved inept when the secret came 
out through the wrong channels. It shocked the world. | 

Now, the question that I have is, When could the AEC, had it so 
willed, have made known information about fallout? 

Dr. Lissy. You catch me a little cold, Mr. Roback. I wasn’t a 
member of the Commission at that time, and my impression is that the 
Commission made it known—the general overall, not the details as 
given in the February 15 release—but the general overall existence of 
this hazard was made known about 4 weeks after it occurred. 

Isn’t that so, Dr. Dunham ? 

Dr. Dunnam. I don’t recall the exact dates, Dr. Libby. I would 
have to check that. 

Dr. Lizsy. I think the chairman made a statement on the 31st of 
March, which was—— 

Mr. Rogacx. Can we draw the inference from that sequence of 
events that had this Japanese incident not occurred, that the informa- 
tion may not have yet been known ? 

Dr. Lipsy. Oh, no. 

Mr. Ropack. What is the ground for the statement, Dr. Libby? 
Do you feel that AEC was preparing to make its information known ? 

Dr. Lipsy. Well, as I say, I wasn’t a member of the Commission 
at that time, and I am not aware of what went on in the inner circles, 
but I can assure you that my position and the majority of the Com- 
mission now, all of the Commission now, would have taken the stand 
of relating it on the grounds of protecting the population against the 
hazard, and so this very unfortunate accident was not the prime 
mover in the release of this information. 

I don’t believe, though I wasn’t a member of the Commission, and 
I 7 speak positively, but I will say had it happened now, it would 
not be. | 

Mr. Ropack. Certainly your own entry to the Commission, you say, 
was just as important. | 

Mr. Ho.trretp. The committee feels deeply indebted for the better 
than 4 hours that you have given us of your time today. We know 
how busy you are, and we will all study your testimony. 

It might be possible that we might have to ask you at some future 
time during these hearings to help us out a little bit, and if we do, may 
we feel free to call on you? 

Dr. Lipsy. Yes, sir; absolutely. 

Mr. Hotirimxp. I want, on behalf of my colleagues, to extend their 
thanks and my personal thanks for your appearance here today and 
your frank answers to the questions that have been asked you. 
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_ Dr. Lassy. Thank you, Mr. Holifield. It was a —— to be here, 
and I think that you are going to sell many tens of thousands, or cir- 
culate many tens of thousands of copies of this —- 

Mr. Ho.irretp. Maybe we can make some money for the Govern- 
ment Printing Office. 

Thank you very much. 

The meeting is adjourned. 

(Whereupon, at 4:20 p. m., the subcommittee adjourned, to recon- 
vene at 10 a. m., Wednesday, February 1, 1956.) 
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Mr. Horirmtp. I received a letter this morning under date of 
— 38 from Mr. Ralph W. Weymouth, Route 2, Woodenville, 
Wash. 


My DEAR CONGRESSMAN: I am very much interested in an AP dispatch dated 
January 31 to the effect that your committee is holding hearings with the pur- 
pose of informing the public fully on the possibilities of civil defense. 

May I request that you send to me all of the printed reports of the hearings 
before your committee as they are issued, which it is permissible for the public 
to receive. 

I am building an underground shelter on my property, which is approximately 
18 miles from probable target, Seattle, at an expense of several thousand dollars, 
which includes standby electric plant, an air filtration system, plumbing, lighting, 
water supply, sewage disposal, etc. 

In none of the publications of the Civil Defense Administration have I 
noticed proper warning of the necessity of adequate air supply and its filtration. 

What is the use of getting underground if you have to breathe air containing 
fallout which will kill you? 

Your hearings might bring out some point which I have overlooked in the 
design of my shelter, but which would save the lives of my family. 


(Signed) Ratepa W. WreyYMouUrTH. 


This was handed to me by the staff as I came to the meeting and I 
thought this was appropriate to show the interest that one individual 
at least has in this program. 

Proceed. 

Mr. Bascom. In West Germany, however, after April 1 this year 
all new houses in cities over 10,000 are required by law to have 
shelters. 

Mr. HouiFievp. I think we might emphasize that last sentence in 
that paragraph by rereading it, Mr. Bascom. 

Mr. Bascom. In West Germany, however, after April 1 this year all 
new houses in cities over 10,000 are required by law to have shelters. 

The effects of large nuclear weapons are such that shelter require- 
ments fall into three general categories: 

(1) In the crater area no shelter can be made strong enough; 

(2) In a narrow ring outside the crater area a very sturdy 
shelter will offer protection ; 

(3) In a very large area a moderate strength shelter capable 
of withstanding up to one atmosphere of pressure (15 pounds per 
square inch) will give excellent protection. 

During the recent Nevada tests, windows were splintered and the glass 
flung about in a lethal manner by 0.6 pounds per square inch (well 
outside the usual FCDA damage rings). The ratio of these areas in 
which shelter is needed is about 1 : 60: 4,000. | 

Mr. Batwan. Can you explain that? | 

Mr. Bascom. We have a crater area directly underneath an ex- 
plosion where no shelter can stand up. Then there is an area roughly 
60 times that large in which a very good shelter would stand up. 
Then there is an area nearly 4,000 times that large in which a moderate 
strength shelter would be effective. 

Mr. HouiFreLp. That is all still in the pattern of bomb effect, the 
4,000 area is assuming—— 

Mr. Bascom. These figures refer to areas in which persons are likely 
to need some kind of a shelter regardless of the size of the bomb. 
They are ratios, not square miles. 

Mrs. Gruirrirus. Mr. Chairman, what is the size of the center of 
destruction with the largest bomb that could be dropped now? 
Would it be 4 miles? 
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TUESDAY, MARCH 13, 1956 


House oF REPRESENTATIVES, 
SUBCOMMITTEE ON MILITARY OPFRATIONS OF THE 
COMMITTEE ON GOVERNMENT OPERATIONS, 
Washington, D.C. 


. The subcommittee met at 10:10 a. m., in Room 1501 New House 
Office Building, Hon. Chet Holifield (chairman of the subcommittee) 
residing. 

Present: Representatives Holifield (chairman), Mrs. Griffiths, 
Rieh]man, and Lipscomb. 

Also present: Michael P. Balwan, staff director; Herbert Roback, 
director of investigations; Ear] J. Morgan, investigator; and Carey 
Brewer, Legislative Reference Service, Library of Congress. 

Mr. Ho.ir1eLp. The subcommittee will be in order. 

We have before us this morning the United States Weather Bu- 
= er and the representatives of the Bureau of Public 

ads. 

We will call for the first witness, Dr. Machta, Chief of the Special 
Projects Section and Mr. J. J. Davis, Civil Defense Coordinator of 
the United States Weather Bureau. 

Dr. Machta, we are glad to have you with us this morning. 

I see you have a prepared statement, Dr. Machta, would you like 
to give that first and then have a series of questions ? 

You may proceed. 


STATEMENTS OF DR. LESTER MACHTA, CHIEF, SPECIAL PROJECTS 
SECTION, AND J. J. DAVIS, CIVIL DEFENSE COORDINATOR, UNITED 
STATES WEATHER BUREAU 


Dr. Macuta. Weather plays a vital role in distributing radioactive 
fallout from atomic explosions. When a nuclear bomb is detonated 
at or near the earth’s surface, the minute radioactive bomb fragments 
attach themselves to soil particles. 

The larger of these soil particles and their radioactive coating fall 
to earth within a short time—from a few minutes to many hours. 

_ As the particles descend, the winds transport them horizontall 
ain exactly the same way that any object is carried by the wind. 
Where an individual particle lands depends on where it starts, how 
fast it falls and on the different wind speeds and direction it en- 
counters on its way down tothe ground. Experience with our weapons- 
testing program is sufficient to convince us that two identical bomb 
detonations under different wind structures will result in entirely 
different fallout patterns. 
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There are three questions which a civil-defense director may ask 
of the weatherman: (1) Where will the fallout occur; (2) how in- 
tense will it be; and (3) when will it begin ? 

The meteorologist can readily advise of likely areas of fallout and 
arrival times for the beginning of the fallout. All the weathermen 
must know to give this information is the ground zero, the winds, and 
the nuclear cloud dimensions. 

Maximum values of the cloud sizes can be used in the preattack esti- 
mates. With little difficulty, then, the meteorologist can provide areas 
of potential fallout hazard and the amount of time between bomb 
explosion and first arrival of the dangerous particles. 

To answer the question: “What is the radioactive dosage?” requires 
all of the information needed to answer the other questions plus cer- 
tain vital bomb data. One must know the yield, the height of burst, 
and the nature of soil over which the explosion occurs. Further, it is 
necessary to infer the kind of particles which will be formed from cit 
— from that which we have found from desert sand and island 
coral. 

The prediction of radiation intensities or dosages is much more than 
a meteorological problem. It is even doubtful whether certain kinds 
of bomb information such as appropriate yields would ever be obtained 
In time to be of any use. 

Mr. Batwan. Why do you say that? 

Dr. Macuta. Simply because of the fact that it is necessary to have a 
complete network of detecting stations to obtain the location of the 
a explosion in order to know the ground zero, and to determine its 

ield. 
. Mr. Batwan. You say, “whether certain kinds of bomb information 
such as appropriate yields.” Are there any other kinds? 

Dr. Macuta. You mean other kinds of yields? 

Mr. Batwan. Other kinds of information ? 

_ Dr. Macura. Yes. What we need is the yield of the bomb—how 
many megatons of fissionable products are created—and the height of 
burst. If the fireball does not intersect the ground, very little fallout 
results. We must know whether the terrain and installations over 
which the burst occurs will produce very fine particles or large 
particles. 

The most pressing need of a civil defense director is a preattack esti- 
mate of where fallout will occur. The Weather Bureau is fulfillin 
this need by twice-daily fallout forecasts. Beginning on June 1, 1955, 
the Weather Bureau undertook to transmit such predictions on 
weather teletypewriter circuits. 

This initial crash program employed only 34 of the upper wind ob- 
serving stations nearest the major targets in the United States. 

On February 1, 1956, this network was expanded to 52 stations. We 
can show you the distribution over the United States. (See chart No. 
1.) The squares indicate the upper air observation stations which are 

articipating in this program. They are distributed and selected to 
: closest to the major targets in the United States but cover, I believe, 
regions close to every populated area. 

(Chart No. 1 referred to follows:) 
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Mr. Batwan. Might be desirable to have this chart so that it may be 
included in the record, this information, for anybody who needs it? 

Mr. Houirtetp. Are you prepared to leave the charts? 

Dr. Macuta. We will provide you with the information. 

Mr. Hotirtevp. Of any of the charts we need ? 

Dr. Macnuta. Yes. 

Mr. Ho.irretp. We would like to have this one. You have sev- 
eral different designations. Would you mind explaining them before 
we leave that chart ¢ 

Dr. Macuta. Yes; the upper winds observation is obtained by 
several types of equipment, some of which are better than others. 
Each of these types indicate whether we use visual methods for track- 
ing the balloon as it rises, whether we use radar or radiodirection | 
finding equipment. The designation denotes which of this type of 
equipment is being used. . = 

Mr. Ho.irrevp. Are these locations selected because of being con- © 
tiguous to primary targets ? | | 

Dr. Macuta. The stations in the fallout network were so selected. | 
The choice of stations at which upper wind observations are taken. 
are selected on the basis of their meteorological desirability. 7 

Mr. Houtrretp. They were already selected then previous to this 
type of work. | 

Dr. Macuta. Yes, sir. a 

Mr. Batwan. Is Canada cooperating with you in this program 
in any way ? | 

Dr. Macuta. Yes, sir; they are. 

Mr. Hourrretp. They havea similar service, do they ? 

Dr. Macuta. They are about to undertake such a service at our 
suggestion on the basis of the fact that it seems to be quite a desirable 
program. 

Mr. Ho.irretp. But they do not have any in being at this time? 

Mr. Davis. Not at this time, sir. They envision eight stations. 
They have agreed to go into the United States network and they are 
—— working up the instructions to send to those eight stations. 

e may see it in the next 30 days perhaps. ~ 

Mr. Batwan. Does fallout affect Canadian cities? 

Are bomb bursts on American cities of danger to them ? | 

Dr. Macuta. Yes. A detonation on Detroit might affect a large 
part of populated Canada. | —_ 

Mr. Ho.trrevp. There are prevailing winds which sweep to the- 
north or northeast. 7 

Dr. Macuta. Yes, sir. | | 

These fallout messages employing a simple code are transmitted 
twice each day to over 500 teletype outlets throughout the country. 
Each of the Weather Bureau field officials has contacted the local or 
State civil-defense organizations to offer the fallout reports if they 
want them. There has been no increase in the number of operational 
— to furnish the fallout data required by the Federal Civil 

efense Administration. 

In an effort to lend meteorological support to FCDA, and to bring 
better public understanding of fallout forecasts, the Weather Bureau 
has assigned nine fulltime experienced meteorologists to the FCDA 
national and regional offices. 

These specialists serve as staff meterologists to FCDA officials, and 
advise them on all fallout problems, and natural disasters, such as 


CIVIL DEFENSE FOR NATIONAL SURVIVAL 605 


floods, tornadoes, hurricanes, drought, and the like. They travel in 
FCDA regions, perform liaison with State and local civil defense 
agencies, and assist in training local employees to decode, plot, and use. 
fallout forecasts. 

The cost of the Weather Bureau’s civil defense activities has been 
substantially met by money transferred from the Federal Civil De- 
fense Administration. Salaries and travel expenses of nine profes- 
sional meteorologists in FCDA offices and two meteorologists in the 
Weather Bureau Central Office are paid from this source. 

We call the fallout forecasts UF winds by virtue of their com- 
munications heading on the teletype circuit. The UF winds tell where 
the fallout may be and when it will get there. 

As yet, the Weathetr Bureau is routinely transmitting no dosage 
estimates. The ability to estimate dosages given the bomb yield and 
other essential information is limited, in the Weather Bureau, to a 
few scientists who have been engaged in specialized research for the 
Atomic Energy Commission and the Department of Defense. 

The Weather Bureau believes that the dosage prediction problem 
can best be solved by the use of electronic computers. 

Mr. Batwan. Does this mean that you people are not concerned or 
have the capability because of scientists to predict dosages as well as 
general direction of fallout ? 

Dr. Macuta. That is correct, sir. The Weather Bureau field offices 
do not have this capability. It is limited to a very few people who 
have access to data provided by the Atomic Energy Commission. 
I offer a suggestion in the next paragraphs which we think is a prac- . 
tical way to predict radioactive dosages. | 

It is possible, at present, to predict radioactive dosages from a 

iven wind structure by using highspeed electronic digital computers 
in about 20 minutes. One may obtain a hand computation in about 
30 minutes which provides much less detail. 

However, with the financial assistance of the Atomic Energy Com- 
mission and under the Weather Bureau direction, the National Bu- 
reau of Standards has constructed an ingenious electronic analogue 
fallout computer. 

This device instantaneously displays the geographical distribution 
and dosage pattern of radioactive fallout visually on the face of a 
television-like tube. 

Mr. Batwan. Dr. Machta, I believe you have an exhibit that you 
might describe this more fully. 

Would it be of any use for the subcommittee using an electronic 
analogue computer and a digital computer ? 

Dr. Macuta. Yes, there is a significant difference. An electronic 
digital computer, such as Remington Rand or IBM produce, costs in 
the order of 2 or 3 million dollars. It covers about half the area of ' 
this room. An electronic analog computer would occupy a tenth of 
the area of this desk, would cost less than $10,000, but would predict 
only fallout. An electronic digital computer is more versatile. 

This analog fallout computer consists of a series of knobs (see 
chart No. 2) for each altitude above the ground up to perhaps 90,000 
feet or 100,000 feet in which a setting for the wind direction and wind 
speed would be made for the appropriate altitude. Another series 
of knobs not shown here would be set for the yield of the weapon, for 
the height of burst and for any other information which is necessary. 

(Chart No. 2 referred to follows :) 
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Dr. Macuta. On the face of a television tube, one would see the 
brightness proportional to the radioactive intensity. If one were to 
overlay a transparent map on this pattern one may note the area 
affected by fallout. From this pattern and the map overlay, we get 
an idea of the fallout pattern from an explosion taking place over 
New York City and thus we may give the civil defense director an 
idea of the direction toward which the fallout will occur in the event 
of an enemy attack. 

Mr. Rosacx. Mr. Chairman, may I ask here, Dr. Machta later in 
the statement makes the point that obviously one will not know what 
the characteristics of the enemy weapon are since the enemy is not 
telling about it befcre they drop it. 

How can you measure dosage here without some kind of specific 
dosage measurement, without somebody going out and actually meas- 
uring somewhere so you can project ? 

Dr. Macuta. This is a prediction of what would happen if the 
enemy would drop a bomb of a given yield. We would have to obtain 
statements of estimates from FCDA of their guess of the maximum 
hkely yield of the weapon the enemy would drop. This would be set 
in the machine in a pre-attack pattern to determine the pre-attack 
fallout pattern. 

After the attack, if the information were available as to the yield 
of the weapon, its height of burst and knowing it occurs over a city, 
let us say, one could adjust the knobs and then determine a more 
realistic and likely fallout. pattern. 

Mr. Ropack. My question is this: Is there a substitute for measur- 
ing actual dosages in areas which are subject to the question, shall you 
keep out of them or go into them ? 

Dr. Macura. The answer is very definitely no. One must monitor 
to find cut what the dosage is. 

Mr. Rogsacx. This would be most useful in exercises. 

Dr. Macurta. It is true that it is very useful in exercises but the 
computer prediction would be useful as a guide if nothing else were 
available. | 

Mr. Hortrrretp. Having had some experience with the South Pacific 
in these things, these tests, of course, the computation of the different 
instruments, which have to do with the blast power and the thermo- 
power and the radioactive power in every instance of course those 
computations are made with the basic knowledge of exactly where 
the bomb is exploded, how high it is exploded from the ground and 
with the knowledge of the type of dust or coral or whatever it happens 
to be underneath it. 

As we are now set up in the United States, all these different target 
areas are vulnerable to attack and without the scientific instruments 
to register impact, force velocity, dosage, and the other pertinent fac- 
tors, 1s it not true that you will be lacking basic information to feed 
into these machines even if they are available ? 

Dr. Macuta. Your statement is entirely true and it is for this 
reason that the Weather Bureau at the moment is not providing 
dosages. The area into which fallout will occur is largely independent 
of the parameters you have just mentioned and we can estimate the 
area and the time of ph almost exclusively from pure weather 
data and it is only this information which we are now transmitting. 

Mr. Houirretp. This information would be useful particularly as a 
guide to evacuation, would it not ?; 
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oe Macuta. It could be useful of course to advise people to take 
sheiter. 

Mr. Ho.trietp. The point I mean is, if you have a general wind 
direction regardless of whether _ know the dosage, the exact dosage 
or not, you would know that this was one area that you would not 
want to evacuate into. 

Dr. Macuta. Absolutely, sir; yes, sir. 

Mr. Batwan. I think Dr. Machta later says also that this has use- 
fulness in directing detection teams, in telling them what area to go to, 
at least. 

Mr. Ho.irteLp. To monitor the exact dosage. 

Dr. Macnta. Yes, sir. 

The input data—on this electronic analog computer—such as winds, 
yield, and height of burst are introduced as dial settings which require 
no skill on the part of the operator. 

It is our hope that a version of this machine can be employed by 
those active civil-defense communities which are prepared to use the 
resulting information. But it must be emphasized again that com- 

utations of dosage patterns can only be made if the yield of the 

omb, its height of burst, and other data are known—a situation not 
likely to prevail in the event of an enemy attack at this time. How- 
ever, numerous research groups are actively grappling with this prob- 
lem and there are plans for its solution. 

I would now like to turn to a climatological study which we are 
making in the Weather Bureau. 

The Federal Civil Defense Administration and other agencies are 
anxious to know which directions from any target city are most likely 
to be safe from fallout. New industrial construction and emergency 
storage facilities can be located where they will be least endangered. 
A study to obtain this kind of data has been recently authorized for 
the Weather Bureau and good progress is being made in its execution. 

The final results are to be presented by seasons, the summer study 
will be ready on May 15, 1956; the fall study on June 15, 1956; the 
winter study between July 15 and August 1, 1956; the spring study 
on September 1, 1956. 

The results will permit one to judge also the relative desirability— 
falloutwise—of, say, a plant location northeast rather than southeast 
of a potential target. One will be able to estimate the average num- 
ber of hours of warning, after a bomb drop, each locality will have 
before the fallout begins. Further, if no current weather data is 
available at the time of an attack, these statistics will represent the 
_ estimates of likely fallout sectors a civil defense director may 

ave. 

Mr. Moroan. Do you have any illustrations or charts with you that 
you might explain this a little more fully to the subcommittee ? 

Dr. Macuta. Yes. (See chart No. 3.) 

This is a hypothetical example of the kind of results which we hope 
to obtain from our climatalogical study. The city being used as the 
target is Detroit, Mich. These isolines shown in heavy black repre- 
sent the probability of fallout occurring within 3 hours after a bomb 
has been dropped on Detroit, so that for example, at Buffalo the 

robability that the fallout will occur as soon as or sooner than 3 
ours — an explosion which takes place at Detroit is only 10 
percent. Ss 

(Chart No. 3 referred to follows:) 
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Dr. Macuta. We will have like statistics to show the likelihood of 
fallout occurring in 6 hours after the time of an explosion and for 
12 hours. a 

Mr. Rosacx. What bomb are you using in that example? . 

Dr. Macurta. In this case we do not have to specify the exact yield 
of the weapon. We need only assume that the mushroom of the cloud 
extends up to about 80,000 feet, to which almost every megaton bomb 
will extend. It is unnecessary to specify the exact yield of the bomb 
to obtain these statistics. : 

Mr. Rosack. It is above the kiloton range, it is in the megaton 
range. | 
| Dr. Macuta. Yes, it is in the megaton range. By and large the 
fallout from weapons in the kiloton range do not offer a widespread 
hazard. 

Mr. Hottriewp. If they go to the trouble of delivering transconti- 
nentally a bomb it would be in the megaton range rather than in the 
_ kiloton range because of the expense of delivery and the hazard and 
~ percentage of defaults and aborts and so forth. 

Dr. Macura. One might go further and say if they were to drop 
a bomb in the kiloton range they would probably not use it for the 
ag of endangering us with fallout, but for its blast and thermal 

effects. | | 
Mr. Hotrrtevp. I notice another large city to the left of zero there, 
what city is that ? 

Dr. Macuta. This is Chicago, sir. 

Mr. Hotiritp. Assuming that the prevailing wind was easterly 
and I suppose that 1s what you have—— 

Dr. Macnura. This way, from west to east. 

Mr. Hotirretp. And if bombs were dropped in Chicago as well 
as in Detroit, practically simultaneously, you would have the area in 
between Chicago and Detroit also covered with radioactivity, would 

ou noté 
. Dr. Macuta. This is correct, sir. 

Mr. Hortrtetp. Therefore, with multiple megaton bursts where you 
have target areas within 200 or 300 miles of each other—and most of 
the northern part of the United States is in that situation—your 
general pattern of radioactivity would be fairly wirespread, would it 
not, there would be very few areas that would not be contaminated. 

Dr. Macuta. That is correct. If the enemy were to launch a satu- 
ration attack, it would be hardly necessary to have any meteorology. 
It wouldn’t make any difference which of the bombs made you take 
_ shelter. Practically every area would be so heavily contaminated. 

Mr. Houtrtevp. This likelihood, if it occurs, does it not cast doubt 
on the theory of evacuation ? 

Dr. Macuta. I do not feel myself qualified to speak on this. 

Mr. Ho.irtevp. Let’s look at it this way. In view of the large 
_ populations of these cities, in view of tha fact that we have had 
testimony to indicate that there will be less than 3 hours warning 
time for bomber attack, an exercise in mathematics relating to the 
movements of people would indicate that they could not be moved 
250 miles within a period of 3 hours. 

Dr. Macuta. Yes. 
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Mr. Houirtetp. And therefore if they were moved in the direction 
of prevailing wind, they would still be in the area of fallout. 

Dr. Macuta. Yes. 

Mr. Hotirievp. In that case, it seems to me that shelter becomes 
more important in the future than evacuation, we should be exploring 
the possibilities of shelter rather than evacuation, if we are talking 
about a surprise attack. If we have weeks of warning, that is a 
different situation of course. 

- Dr. Macura. The material which the Weather Bureau is providing 

I think goes along with this kind of reasoning, in that we are able 
to tell, after a bomb goes off, how much time one has to store things 
in shelters so as to be able to live there for a few days. After the 
bomb goes off, almost any downwind city has anywhere from 15 
minutes to 6 or 8 hours before the fallout occurs. 

If you can put provisions in your shelter, one can live there for 
days, I would think. 

Mr. Riruitman. If the winds are predominantly toward the east, 
following your discussion, and bombs were dropped on Chicago, 
Detroit and Pittsburgh, then it would be just absolutely hopeless to 
evacuate any city in New York State. 

There would be no possibility for that whatsoever. It gets back to 
your suggestion that the people do whatever they can to protect them- 
selves and take cover right where they are, because there would be no 
place for them to evacuate to. They would not have time enough 
to get to an area that would not be contaminated. 

Mr. Ho.trie_p. Even your distances north and south from your 
target center becomes a matter of 100 to 150 miles and that itself 
would preclude evacuation within a period of 2 or 3 hours. 

The width of your directional fan there, the wide part in this in- 
stance would occur near the city of Detroit even though it were 
dropped over the city of Chicago. 

Dr. Macuta. Yes. May we bring in a different illustration to 
bring out this point ? 

Mr. Houirreip. Yes. I wondered if you had some multiple—— 

Dr. Macura. This illustrates (see chart No. 4) the kind of sector 
in which the far downwind fallout will most likely occur. 

(Chart No. 4 referred to appears on page 612.) 

Dr. Macura. It is the area shown on the figure labeled “Mushroom 
head fallout sector.” This tells us for one individual bomb, roughly 
how wide a sector will be affected. If one were to have another 
detonation at Cleveland, you would put out another one there, and 
so on. | 

The entire area would be essentially contaminated by fallout. 

Mr. Batwan. This is not an area of equal contamination. This 
has nothing to do with dosage. 

Dr. Macuta. That is correct. There will in all likelihood be some 
radioactivity here, but no dosages are shown. 

Whether Youngstown in this illustration would be subjected to a 
dosage which would be lethal if people stayed outdoors or whether 
Canton would be so affected we would be unable to say. 7 

Mr. Morgan. Dr. Machta, this is not unrealistic then, that such:as 
this could occur in the New England area, is it? | 

(Chart displayed). 


72796—56—pt. 3-2 


NOC LIV 


oD] 
YOUNZ JOVYsAY 


3143 3axv7 


HOLOAS LAOTIV GNIMNMOC Av 40 NOILVYLSATII—} ‘ON LUVHO 


CIVIL DEFENSE FOR NATIONAL SURVIVAL 613° 


_ Dr. Macuta. Not at all, sir. It could be much worse than that, if 
the attack were heavier. , 

_ Mr. Houirmxp. Your dosages would be increased in all areas where 
there was overlapping of fallout? 

Dr. Macuta. Yes, sir. 

Mr. Howirretp. We cannot reasonably assume that your fallout 
downwind would be confined to one-directional movement of air at 
a particular level, can we? 

' Dr. Matcna. No, sir. 

Mr. Ho.irretp. In other words, the trouble we got into out in Eni- 
wetok was compounded of several things, of course, but certainly one 
of the factors was that the yield was higher than the scientists ex- 
pected and the upward column of debris went higher than they 
expected and it was carried downwind in directional slants at levels 
which had not been predicted. The high-level winds, in other words, 
if I make myself plain, at different levels your direction might go 
like this. 

If it is only going to go let us say 40,000 feet high, this wind would 
carry it, but if it went fifty or sixty thousand feet high and got into 
another current, it would spread out your fan. In other words, you 
would have 2 or 8 fans at different levels, would you not? 

Dr. Macuta. Yes, sir. Along the same line, sir, we recognize that 
the forecasts which we are providing are by no means perfect and we 
are obtaining statistics on the error in the area covered by the mush- 
room head fallout—which we believe to be the dangerous fallout. 
While we might predict a sector in the east-southeast direction we 
recognize that if the bomb were to be detonated 12 hours later and 
‘we are making a prediction based on the present winds an error of 
10° on either side might, on the average, occur. 

Mr. Ho.irrevtp. There could be a degree in the shift of the main 
wind current that would carry it at least 10° to the right or left. 

Dr. Macuta. Yes. That is the sector correction required for a 50 
rahe likelihood: of the fallout occurring within the predicted area. 

f one wanted a 90 percent likelihood, the error sector would have 
to be enlarged. 

Mr. Houirretp. Without casting reflection on the science of predic- 
tion, because I realize we are getting into a new field which we are 
exploring, it would be safe to say that as of now, the Weather Bureau 
is not equipped to furnish accurate predictions of fallout for the prin- 
cipal target areas of the United States, for each hour of the day or 
rather—yes, let us say each part of the day, not hour. 

Dr. Macuta. I don’t believe this is quite a fair statement. 

Mr. Houirrevp. I am putting it in the form of a question. 

Dr. Macuta. I would say we can furnish information which, with 
limitations, would be of considerable value. It is seen that the average 
error 1s, after all, only about 10° and it would be more desirable to 
know that the fallout would lie to the east-southeast rather than in 
the sector or to the south in a sector to the north. | 

Despite the fact that we cannot predict with perfection by limiting 
the area of fallout toa relatively narrow sector, we are providing advice 
which a civil-defense director can usefullyemploy. “= ~~ ~° 

Mr. Rosack. 50 percent of the time that would be the sector; 50 
percent of the time the sector could be anywhere in the circle. 
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Dr. Macuta. Yes. We would then have to provide the civil-defense 
director with additional statistics which might increase the sector by 
20° of 30° if he wanted, say, 90 percent contidence of the true fallout 
occurring within the predicted sector. 

Mr. Houirrevp. Your basic interpretation rests upon knowledge 
of where the bomb was exploded in terms of latitude and in terms of 
altitude and also the power of the bombs does it not ? 

Dr. Macut.. No. These calculations of the area in which some 
fallout might occur are independent of the nature of the bomb. If 
the burst is sufficiently high so the fireball does not intersect the 
ground, our predicted area of fallout would have no radioactivity 
within it. This is an analysis made largely from winds. 

Mr. HortFtetp. Then your element of uncertainty there is dosage? 

Dr. Macnta. That is correct, sir. We don’t know whether one le 
to worry about conditions say at Johnstown which is 300 miles away 
or not. 

Mr. Ho.trretp. Now tell me this, what reliance can you place upon 
prevailing winds as of say the quarters of the year? Do they change 
during the term of the year? In other words would the general pre- 
vailing wind, let us say, from Chicago be northeast all during the 
year or would it change and go in some other directions at certain 
times of the year ? 

Dr. Macuta. May I show you the next picture to illustrate this? 

Mr. HouiFre.p. Yes. 

Mr. Batwan. You also have charts which show the change not only 
by seasons but within 5 successive days $ 

(Chart No. 5 referred to appears on the following page. ) 

Dr. Macuta. This chart (see chart No. 5) shows the patterns of the 
directions of wind in the winter season and in the summer season. 
You can see that in the Northwestern part of the country in the winter 
we have winds blowing from the northwest, whereas in summertime 
they blow up from the southwest. By and large except in the Southern 
portion of the United States in the summertime the winds blow from 
west to east on the average although the speeds which are the num- 
bers on the charts are much greater in the winter than they are in 
the summertime. 

Mr. HoutrreLp. That is true at all altitudes? 

Dr. Macuta. This is typically true at almost all altitudes. Yes, sir. 

Mr. Ho.irretp. Although there is some variance in different alti- 
tudes in winds, currents and directions. 

Dr. Macuta. That’s right. In the lower part of the illustration 
are hypothetical fallout a for individual days. The dots show 
the hypothetical ground zeros. The diagrams show that on some 
days the fallout in the West is carried with southwest winds and, on 
= days, which might be in exactly the same season, with northwest 
winds. 

There is a large variability, although if you had to pick some pre- 
valling wind direction it would be from west to east. 

Mr. Hotirte.p. The local changes in direction, what you would call 
I guess the secondary directions are quite variable. 

. Macuta. Yes, as illustrated by the lower part of this figure 
your statement is essentially correct. That is why it is necessary to 
provide forecasts of the likely fallout sectors. In our opinion this is 
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the best way we can provide indications as to whether fallout will occur 
to the southeast or northeast of ground zero. 

Mr. Ho.iriztp. Are you equipped as of now to give daily predic- 
tions as to directional wind movements ? 

Mr. Macuta. We have since June 1, 1955, been providing such fore- 
= of the direction toward which fallout will occur on a twice daily 

asis. | 

Mr. Hotirrevp. To how many primary target centers? 

Dr. Macuta. The outlets on the teletypewriter circuits which receive 
this information number over 500 in the United States. We have 
information, for example, that in California there are 154 localities 
which are routinely plotting the direction toward which the fallout 
will occur. This is information which is received from the Weather 
Bureau. 

Mr. HotirreLp. Daily plotting. | | 

Dr. Macnta. Twice daily. is we had wind observations taken 4 
times per day and had communications time we would send them out. 
4 times each day. | 

Mr. Ho.iFrevp. Do you have any idea of the efficiency of the receiv- 
ing stations in taking advantage of this information that goes to them #. 

Dr. Macuta. I personally am not aware of this, but I think FCDA 
does have information on this subject. | 

Mr. Ho.irretp. Does this teletype information go out over the 
Westie Bureau’s teletype or does it go over the general FCDA 

stem § 

Dr. Macnrta. We are using our weather teletypewriter circuits to 
transmit the fallout information. However, in the case of the State 
of California, we understand we give our information to one place in 
the State and they retransmit it over their own internal circuits to the 
one hundred and fifty-odd stations. 

Mr. HoutrFtexp. Is that prediction in California one prediction for 
an — State or does it take into consideration different sectors of the - 

tate 

Dr. Macnta. The upper wind observing stations which are in the 
program in California are Oakland, Long Beach, and San Diego. » 
We might add Medford, Oreg., and Los Vegas, Nev., which are ad-. 
jacent to California. We advise each one of the localities of the closest . 
fallout report which would be applicable should fallout take place in 
in their area. Differences in points as close together as between sta- 
tions in our wind network are not, in our opinion, very significant. 

Mr. Ho.trrerp. In other words your wind current there, does it 
move north and south or east and west ? 

Dr. Macuta. By and large the wind currents move from west to 
east. 7 

Mr. Hottrtevp. West to east ? 

Dr. Macnta. Yes, sir. 

Mr. Hottrtetp. Then the same information goes to San Francisco 
that goes to Los Angeles. 

Dr. Macnta. Yes. In fact everyone of the cooperating stations 
in this network anpears on the teletvpewriter circuit and is picked up 
by every other Weather Bureau, CAA, and military weather station. 

Mr. Ho.trretp. Where does the basic information originate, does 
it originate at these stations or does it originate at a central station 
and go back to them ? 
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Dr..Macura. It originates at each station which takes the upper 
wind observations. 

Mr. Hottrretp. Do they send that information into a central loca- 
tion for screening and then play back? 

Dr. Macuta. No, sir. As the time approaches for them to put it 
on the teletypwriter they await their turn and each one in succession 
puts its information on the teletypewriter. 

Mr. Horr. I am trying to find out now if the people of San 
Francisco are depending upon their local San Francisco weather 
station for this prediction or are they depending upon the central 
bureau here in Washington ? 

- Dr. Macurta. The people in San Francisco are totally independent 

of Washington. They have two sources in San Francisco. One, 

they could call directly to the Oakland weather station and obtain 

the data or they could get it from an outlet on the teletypewriter: 

circuit. 

i Mr. Horrererp. But the teletype circuit originates in Washington; 
oes It? . | | 

Dr. Macuta. It covers the entire country. It has no point from 
which all the rest of the information is transmitted. 

Mr. Houtrtevp. It is composite reporting. 

Dr. Macuta. Yes, sir. The last few remarks which I have to make 
have largely been covered but may I present them ? | 

Mr. Horirtevp. Go ahead. We would like to have them in order. 

Dr. Macuta. The present UF winds or fallout forecasts as we have 
been talking about them are merely an analysis of the latest wind 
observation. We recognize that the lack of true forecasting leaves 
room for improvement. 

However, because of the nature of fallout winds the latest observa- 
tion is a fairly good forecast for conditions many hours later. Thus 
fallout from the mushroom head of the nuclear cloud after 12 hours 
lies within an angle of about 10° of the UF predicted sector on 
the average. It is this mushroom head fallout which is dangerous far 
downwind. Further, the forecast sector is rather narrow—less than 
20° in angular spread, on the average, in fact usually less than 10°, 
so that we can fairly accurately limit the sector of downwind hazard 
to a reasonably small angle out of the 360° around ground zero. 

Mr. Ho.irievp. At this point for the record it would be well to 
state if we are going to have any information of value to the civilian 
defense, it must be on the basis of at least daily or twice daily fore- 
casts, by the station which has access to means of detecting in that 
particular area. 

Dr. Macuta. Yes, sir. 

Mr. Ho.trtetp. At least twice daily. 

Dr. Macuta. In fact if we had our way those of us involved in 
civil defense would have reports four time a day. : 

Mr. Ho.irrevp. I see. Any civil-defense plans for any part of 
the day would of necessity have to take into consideration this infor- 
mation; would it not ? 

Dr. Macuta. Yes, sir. | 

Mr. Ho.utrretp. And the plans would therefore vary with the wind 
direction— 

Dr. Macura. Yes. 
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Mr. Ho.irretp. When it came to the necessity of taking immediate 
shelter and the possibility of evacuation ? 

Dr. Macuta. Yes. Even the use of the latest observation has its 
limitations because our upper wind observations frequently fail to 
reach the altitudes to which nuclear clouds can rise. This is normally 
not critical, 1f the wind observation reaches about 50,000 feet, since 
the eran above this level rarely enlarge the fallout sectors very 
much. 

The Weather Bureau is conducting research to incorporate forecast- 
ing winds in the UF program. The most promising approach is 
the use of the wind forecasts up to 25,000 feet made at the Joint Nu- 
merical Weather Prediction Unit which employs a high-speed elec- 
tronic digital computer. 

This machine, used exclusively for meteorology, is producing fore- 
casts which are competitive with conventional forecasts. If this 
procedure is successful, it may be preferable to compute both fallout 
areas and dosages at central locations and transmit the results via 
high-speed facsimile equipment to local civil-defense organizations. 

Mr. Batwan. Whereis this located ? 

Dr. Macuta. At Suitland, Md. 

Mr. Ho.trretp. You are talking about the use of one of the big 
IBM machines. 7 

Dr. Macuta. This 1s correct. We would adapt this forecast to also 
predict the necessary winds for civil defense. 

Mr. Hotirretp. And would that be a service that could be obtained 
from a large machine centrally located or would you have to have a 
number of those machines ? 

Dr. Macuta. My opinion would be that in order to be safe, one 
should have several such locations. 

In the field of instrumentation, the Weather Bureau and the military 
services are developing techniques to reach 100,000 feet routinely for 
wind determinations. 

Mr. Ho.uirretp. That, however, goes into the stratosphere. 

Dr. Macuta. Yes. 

Mr. Horirrevp. And isn’t it true as you have already indicated pre- 
viously that our chief concern should be in ionosphere as far as local 
contamination is concerned? We had some testimony from Dr. Libby 
in which he indicated that a bomb of a 10-megaton force would pierce 
the stratosphere and he said a great deal of the radioactivity would 
therefore be dispersed widely in the stratosphere rather than falling 
out. At that point I clarified the record to the extent of questioning 
him about the 7,000 square mile pattern which he testified about. 

He indicated that that was all from the portion of the radioactivity 
which remained in the ionosphere and which was spread by prevailing 
winds, down winds from Eniwetok. The point I am getting at is that 
we are really concerned chiefly with bomb yields which disperse their 
radioactivity in the ionosphere rather than the stratosphere. 

Dr. Macura. May I state that actually the atmosphere is divided 
up into a troposphere, which exists from the ground up to about 30,000 
feet in the temperate latitudes and above that the stratosphere. Dr. 
Libby’s remarks, I should say, may have referred to the fact that most 
of the debris which falls out in the 7,000 square miles was located in 
the troposphere. 
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Mr. Houirrevp. I used the wrong word. I should have said 
tro here. 

. Macuta. There is at the moment a difference of opinion as to 
whether the fallout which occurred in the 7,000 square mile approxi- 
mately in the first Pacific shot came from the troposphere or the strato- 
Fro It is our own opinion—this is purely an opinion since the 

ata does not conclusively prove it—that the close-in fallout originates 
largely from the stratosphere. I would disagree in this case with Dr. 
Libby and therefore argue that we do require information from the 
stratosphere—to 100,000 feet or higher. 

Mr. Ho.trtevp. In other words your wind current above 35,000 feet, 
you = the troposphere ? 

Dr. Macuta. The tropopause is at 35,000 feet in the temperate lati- 
tudes. In the tropics it is at about 60,000 feet. 

r. HouiFretp. That is why he used 60,000 on the Eniwetok com- 
putation I guess. Your winds above that, they are not strong enough 
ordinarily to retain the dust at that altitude and cause it to circle the 
earth in a widely dispersed condition. 

Dr. Macuta. I think we are talking about two different items. One 
refers to those particles which are large enough to fall out within the 
first 18 hours or so. These will fall out irrespective of whether they 
are located below or above 60,000 feet. Those particles which are smull 
and possess very small fal] velocities will circulate around the world. 
These small particles largely reside in the stratosphere and it is these 
particles which have not yet fallen out. We may want to know when 
they too will fall out. 

Mr. Houirrevp. But as far as your prediction is concerned of a fall- 
out pattern, aren’t you chiefly concerned with the fallout that occurs 
below 60,000 feet ? 

Dr. Macuta. We are concerned with fallout from all levels up to, 
in this case, 80,000 feet. We are considering the possibility of fallout 
that is occuring from as high as 80,000 feet. 

Mr. Houirretp. Do you have information to show that the heavier 
particles do reach a height above 60,000 feet ? 

Dr. Macnrta. Can I answer the question slightly differently? In 
the case of the Nevada tests where we have very good information con- 
cerning the height at which the fallout particles originate, we do know 
that most of the large particles which fall out come from the mush- 
room head of the cloud. 

The mushroom head is the large part of the nuclear cloud. The data 
which is available from the Pacific does not clearly indicate whether 
the particles that produced the large heavy fallout locally were or were 
not initially in the stratosphere. Our best guess from results which 
we get from the Nevada tests indicate that the close-in fallout comes 
from the mushroom head. In the case of the Pacific March 1 test, the 
mushroom head is above 60,000 feet. We are extrapolating from the 
Nevada tests to the Pacific tests in lieu of conclusive information about 
the Pacific tests. 

Mr. Hovirrevp. In your Nevada tests the mushroom does not go 
above 60,000 now ? 

Dr. Macuta. That 1s correct. 

Mr. Hotirm vp. In fact it does not go above thirty-five or forty 
thousand now 

Dr. Macuta. That is correct, sir. 
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Mr. Horirieip. Of course, you are using small bombs there, you are 
using bombs in let us say roughly less than a hundred kilotons, where- 
as in these higher mushrooms, you are going then into the millions of 
tons. 

Dr. Macura. Yes. 

Mr. Ho.iFrevp. So you have quite an extrapolation to make there 

from your Nevada tests to the Pacific tests, have you not? 
. Dr. Macuta. Yes, sir. I may add that this viewpoint of placing 
most of the radioactivity which falls out close in originally in the 
stratosphere, above 60,000 feet, is held by almost everybody who has 
been working in the fallout business. There are only 1 or 2 excep- 
tions to this and we are in this case going along with the majority 
opinion. 7 

Mr. Rosack. Do you mean that the Atomic Energy Commission is 
one of the few people who take exception to this prevailing view? 

Dr. Macuta. I would like to see what Dr. Libby has stated to see 
whether or not there is in fact any conflict. We do not feel that we 
disagree with the AEC on this matter. 

Mr. Ropack. Mr. Chairman, may we have a commentary by the 
‘Weather Bureau on Dr. Libby’s testimony as it pertains to their un- 
derstanding and findings in this field ? 

Mr. Ho.irrecp. Would you be willing to give us an opinion on his 
testimony if it were submitted to you ? 

Dr. Macuta. By all means, sir. 

Mr. Ho.irrevp. It is my opinion that his statement was clarified by 
questioning but it was ambiguous as first given, because it led to the 
conclusion that because the bomb force went into the stratosphere that 
a F aege deal of the radioactivity was dissipated widely and did not 
affect the surface. 

Dr. Macura. This is true for the residual fallout, sir, not for the im- 
mediate fallout. 

Mr. Ho.irretp. But the immediate fallout is not fallout that goes 
into the stratosphere, it is fallout that is carried by the wind currents 
in the troposphere, is it not ? 

Dr. Macuta. That is where there is a difference of opinion. 

_ (The following supplementary statement was submitted by Dr. 
Machta:) 


SUPPLEMENTARY STATEMENT OF Dr. LESTER MACHTA 


In the course of questioning by Representative Holifield of Dr. L. Machta on 
March 13, 1956, it appeared as though the testimony given by Dr. Machta was 
not in accord with that of Dr. Libby, who had testified before the Holifield com- 
mittee on January 31, 1956. In response to a request for clarification of this 
oe by Mr. Roback, director of investigations, the following commentary is 
offered. 

The point in question deals with the likely origin of the large particles which 
produce the close-in fallout during the first several hours after a surface detona- 
tion of a nuclear device whose cloud reaches well into the stratosphere. Dr. 
Machta contended that these particles fall mainly from the stratosphere whereas 
it was Mr. Holifield’s recollection that Dr. Libby’s testimony placed these particles 
initially in the troposphere. The following testimony by Dr. Libby pertains to 
this question: 

“Mr. HoLirietp. * * * It might be thought that the big weapons did not leave 
enough radioactivity in the tropopause to make them tremendously deadly in 
the radioactive sense. 

“Dr. Lipsy. * * * You are correct. No, itis a fraction of it which is left down- 
stairs, but this fraction is very dangerous. | 
e & ¢ e Se S @ 
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“Dr. Lipsy. * * * that is, the material which falls out immediately within the 
first few hundred miles is not the material which generally goeg into the strato- 


sphere and fall right back down. 
Sd s s S 2 ] @ 


.. “Dr.. Lippy. * * * Of course, some of the large local fallout may be in big 
particles which are lifted in the stratosphere which drop right back.” 

From the above comments by Dr. Libby one can readily understand Mr. Holi- 
‘field’s position. It is clear that the statements of Dr. Libby do not clearly and 
consistently argue that the close-in fallout originates in the stratosphere. Further, 

on March 15, 1956, Dr. Machta telephoned Dr. Libby to clarify this point. Dr. 
Libby agreed that a statement concerning the origin of the large particles which 
‘produce the local fallout as being mainly in the stratosphere was not in con- 
-tradiction with either his testimony nor with his views on the matter. 

‘ In eonclusion, therefore, the position which the Weather Bureau holds con- 
cerning the needs for wind observations at altitudes into the stratosphere because 
of the presence of large amounts of radioactivity in that layer which will fall 
.out close-in is not at odds with the views of Dr Libby. 


Mr. Houtrrevp, All right, you may proceed. 

_ Dr. Macurta. The Weather Bureau is also conducting research for 
‘the Atomic Energy Commission and the Department of Defense lead- 
ing to more reliable dosage estimates. The outcome of these studies 
can be directly applied to civil defense needs. 

We should like to have our fallout forecasts viewed for what they 

are: rough estimates of areas and arrival times of fallout. 

For preattack plans, they represent the only information a civil- 
defense director will have to guide him in estimating likely fallout 

sectors. As long as their limitations are appreciated, they should be 

invaluable. In the postattack phase, they are not intended to be a 
substitute for monitoring. However, if survey facilities are limited, 
the meterologist, with the UF winds or subsequent weather data, can 
tell where the monitoring teams should be vectored to obtain the meas- 
urements of radioactivity. 

It should be pointed out that even if good forecasts are available 
but if ground zero is unknown the fallout area obviously cannot be 
estimated or in the case of a saturation attack it is rather irrelevant 
which bomb forces the population to take shelter. 

Mr. Horrrterp. If there is a saturation attack, evacuation becomes 
dangerous if not impossible. 

Dr. Macura. This is your view, yes. We as weather people would 
like to take no position on this issue. 

Mr. Hottrrevp. All right. 

Dr. Macuta. Our plans call for the continued operation of the UF 
fallout forecasting program since it does yield valuable estimates for 
the civil-defense official. We will continue our research and have every 
hope of improving both our observations of high altitude winds and 
predictions of fallout areas. 

_ “Mr. Houtrtery. Dr. Machta, we are very appreciative of your test1- 
mony, sir. If you have some other charts we would like you to just 
bring them up and explain them to us, because I see you have been 
there and the ones you have shown us are very interesting. 

Dr. Macura. This is a picture (See Chart No. 6) of a typical high 
yield bomb cloud. The base of the mushroom head is 70,000 feet so 
the bulk of the volume of the nuclear cloud actually resides in the 
stratosphere. 

(Chart No. 6 referred to appears on p. 622.) 
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Dr. Macuta. The division between the troposphere and the strato- 

here in the case of the Pacific is at about 60,000 feet. It 1s our view 
that most of the radioactivity which actually falls out is in the mush- 
room head as opposed to the rather thin stem. The winds present in 
the case of the first shot are shown to the left, with the speeds shown 
as the numbers in miles per hour. 

In the lowest level there are easterly winds which by 15,000 feet 
change to westerly winds and reach their maximum speed from the 
west at about 40,000 feet. 

Then at the tropopause they change back to winds blowing toward 
the west and increase in speed up to 45 miles an hour at about 100,000 
feet. These lines shown in the lower righthand corner of the figure 
are the isolines; lines of fallout intensities which resulted from the 
March 1 explosion. In this case, ground zero is hypothetically placed 
over Chicago, Ill. 

The outer line which is 50 roentgens, effective biological dose, de- 
notes a level of radioactivity at which some sort of countermeasure 
would have to be taken in order to avoid radiation hazards. The line 
labeled “100,” which encloses Detroit, represents a dose which, if peo- 
ple were simply to stay outside, would produce some illness. 

Mr. Ho.irtetp. You say “outside”; you mean out of doors? 

Dr. Macuta. Out of doors. 

The line labeled “400” represents a dosage which, if no counter- 
measures were taken, would produce widespread deaths. 

Mr. Hourrietp. That goes for how many miles? 

_ Dr. Macuta. A little under 200 miles. 

Mr. Ho.irtevp. In other words, a downwind pattern of 200 miles 
for that size bomb would be lethal to everyone in that city, in that 
vicinity if they were not in shelter ? 

Dr. cuta. Yes. What I would like to show is what would 


happen. 
hr. Ho.irtetp. Let’s go ahead and take those graduations before we 

leave this. 
_ Dr. Macura. Yes. 

Mr. Houirretp. What happens? Isthe next circle—— 

Dr. Macuta. We have shown no additional circles. We have taken 
this information from a report from the AEC which has given only 
these three isolines. 


aoe Ho.t1rreLp. I know you have 50 roentgens. What distance is 
at’ 


a Macuta. The distance out, my guess would be about 400 statute 
miles. 

Mr. Ho.irretp. And of course 50 roentgens accumulated over sev- 
eral days at that rate would also be lethal. 

Dr. Macuta. No, sir. These numbers, 50 roentgens, represent ac- 
cumulation over a long period of time. These are not dose rate but 
accumulated doses. 

Mr. Hotrrrecp. Accumulation over what length of time? 

Dr. Macuta. About 30 days, more or less. 

Mr. Ho.irrevp. But that would not apply to the 200-mile inside 
circle there, because your roentgens would be so high you would 


get your lethal dose in less than a day. You would probably get it 
in an hour wouldn’t you ? 
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Dr. Macuta. Let’s say 6 hours or something of that sort. 

Mr. Horirtexp. I see. 7 

Dr. Macuta. What we are interested in showing is what kind of 
—— one would have gotten had we had a different wind field in 

S case. 

Mr. Rreuiman. Before you leave. that chart, I think I recall your 
saying in the stratosphere the bulk of the fallout still remains. You 
have an opposite direction of the wind, you have a wind blowing from 
the east to the west. What can we expect from the fallout of that 
great portion ? 

Dr. Macuta. The particles which are originally in the upper part 
of the mushroom head would, as they descend, move westward, be- 
cause the winds are blowing toward the west. However, as they 
fall down to the levels where the winds blow to the east, they would 
be carried eastward sufficiently so the ultimate point of deposition 
would lie to the east. 

Mr. Rrentman. That clarifies it. 

Mr. Batwan. The dangerous particles up there, the particles which 
pierce the troposphere, are they dangerous in the- fallout? | 

Dr. Macuta. Yes. It is our view that large particles, largely in 
the stratosphere initially break through the tropopause, and are 
deposited out on the ground. 

Mr. Batwan. Do we have any information on the percentage of 
particles that are in the head of the mushroom that come out through 
the acy 45 ause? Or does 80 percent of that become part of the 
global fallout which takes 10 years? 

Dr. Macuta. I have the information, but I would like to have it 
checked for security by the AEC. | | 

Mr. Batwan. This was something Dr. Libby gave us. Where 
most of the particles in the head circulated in the global fallout and 
remained there for 10 years and are not dangerous. 

Dr. Macuta. Yes. All small particles which are in the stratosphere 
will remain there for a long time. All particles which are smal] and 
originate in the troposphere will be removed rather quickly by being 
rained out. This is the point I believe Dr. Libby is making. 

Mr. Hotrrrevp. Is it not true that you have to know the surface.com- 
position, whether it is rock, sand, or dirt in order to know what you 
are faced with in the estimate of the size of the particles that do go 
into the mushroom ?, 

Dr. Macurta. ' Yes, sir; I believe you are correct. 

Mr. Houirtetp. And we have no scientific data on the type of par- 
ticles which would exist that would come from a large city like Chi- 
cago, because we did not have the detection instruments at Hiroshima 
and Nagasaki and those are the only cities that have been bombed 
that we had any record of. 

Dr. Macuta. There was very little fallout in the case of the at- 
tacks on Japan because they were air bursts. Consequently they would 
not have done any good anyway. There is some evidence that perhaps 
the type of soil or rock over which the explosion occurs may not be 
terribly important. But this evidence is not very strong. 

Mr. Batwan. There is a difference of opinion en,that too. 

Dr. Macuta. It is more an absence of information rather than 
opinions. 


Cuart No. 7—How WINDs AND SEASONS AFFECT FALLOUT PATTERN. 
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In the upper left hand portion of the next picture are a series of 
isodose lines which have been copied from the isoline on the previous 
figure. They are from the March 1 test in the Pacific and to the left 
are the winds. What I would like to illustrate is some of the kinds of 
patterns we would get with the winds we observe in the United States 
(see Chart No. 7). 

(Chart No. 7 referred to follows :) 
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Dr. Macura. In the lower left is the kind of an isodose pattern one 
would get in the winter over the United States when we have west 
winds at almost all levels with quite high speeds especially in the 
region of a jet stream where the speeds might be over a hundred miles 
an hour in many cases. The pattern instead of being relatively wide 
and comparatively short like a cigar would be very elongated like 
a finger, narrow and long. 

The upper right-hand picture shows the fallout pattern ahead 
of a storm where the lower level winds blow more or less from the south 
and change to westerly with higher altitudes. This is the point which 
the chairman made, namely, that winds at each altitude change. 

In this case the fallout from the stem would lie to the north. The 
fallout from the mushroom head would lie to the east-northeast. 

It is our view that since most of the radioactivity in the stem is 
attached to fairly large particles the fallout from the stem will be 
located relatively close to ground zero, and that the distant fallout 
will almost always originate at higher altitudes and be influenced by 
the winds at higher as well as lower altitudes. 

The lower right-hand picture shows a pattern which one sometimes 
gets in the southern part of the United States when the winds are 
light. The winds change from west in the lower levels to fairly strong 
east winds in the upper levels and instead of getting a cigar with the 
ground zero at one of the points, the fallout can encircle the ground 
zero. There is no hope of evacuation in due-west or due-east direction. 


Mr. Ho.irretp. Your nearest point of emergence from the con- | 


taminated area would be the north and south? 

Dr. Macuta. And there are situations where this long portion could 
be oriented that way instead of east-west. 

Would you care to see how we analyze the UF winds to obtain 
our fallout sectors? 

Mr. Ho.irtetp. Yes, sir. We are on the receiving end of informa- 
tion. Any information you give us we would like to have. 


Dr. Macura. The kind of information which is sent out on the 


teletypewriter is shown on the upper left (see chart No. 8). 
(Chart No. 8 referred to appears on p. 627.) 


Dr. Macura. TOE are the call letters for Topeka, Kans. This . 


gobbledygook of numbers is translated into meaningful numbers by 


stating that the bearing of the fallout which originates at 5,000 feet . 


above the ground would be 110 degrees or toward the east-southeast : 
and that it would take the fallout 3 hours to reach 80 miles from 


ground zero. 


wr 


And so on for the other altitudes which might be the originating : 


altitudes of fallout. These points are then plotted by the observer :— 


or the civil-defense official on a transparent overlay shown in the > 


' lower left, which can then be placed on his target as shown on the 
right-hand portion of the figure. The target here is selected as 
Kansas City. The points in Missouri are a copy of the points which 
were obtained from the left-hand side, derived directly from the 
' message. 

The width of the cloud is then added on to the likely sector into 
which fallout will occur. The stem fallout sector which is this por- 
. tion due east of Kansas City is carried out for only 3 hours. One can 
then extrapolate from the distance of fallout in 3 hours by going twice 
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that distance to get the fallout in 6 hours and so on for 9 hours or 
12 hours. One has therefore the following information from this 
message: the fallout will be in the east-northeasterly direction from 
ground zero. People in St. Louis will have at least 3 hours of warn- 
ing time before the fallout will occur. People in Chicago would have 
at least 6 hours of warning time. We believe that the fallout from 
the lower portion of the stem which is the portion on the figure due 
east of Kansas City is not dangerous after 3 hours. So we do not 
extend the fallout which is going toward the east or east-southeast 
at a distance greater than 3 hours. It is only the fallout from the 
mushroom head which we view as being important far downwind. 

Mr. Hovirretp. Did you compute that on the basis of any given 
strength bomb? 

Dr. Macuta. No, this is largely independent of the bomb. The 
only weapon information which went into this is the fact, that the 
cloud reached to 80,000 feet which would be true, as we agreed with 
any megaton yield weapon and that the cloud dimensions were such 
that the width of the mushroom head of the cloud is about 40 miles 
wide and that the stem is somewhere between 10 and 20 miles wide. 
We made no guess as to whether or not it is a 1- or 20-megaton bomb. 

Mr. Ho.irirevp. The presence of heavy fog in the air or rain showers 
would have a very direct effect upon the concentration of fallout, 
would it not? 

Dr. Macuta. This is not quite as important in the case of megaton 
bombs, we feel, as in the case of kiloton bombs. Because the important 
close-in fallout particles originate above about 60,000 feet, whereas 
the rain clouds rarely originate above about 20,000 feet, the particles 
which fall from above 60,000 feet to 20,000 feet would fall with no 
assistance from raindrops so that it is only the last portion of their 
descent which might be affected. It is true that one will get locally 
higher concentrations but this will not be as significant as in the case 
of the kiloton bombs. In the case of the kiloton bombs of Nevada 
we never fire when it 1s raining near the proving grounds so we do 
not have experience as to what would happen. 

Mr. Ho.irietp. The reason we do not fire is that we do not want 
that concentration of radioactivity. But an enemy might want to take 
advantage of weather conditions which we avoid in all these tests. 

Dr. Macuta. That is true, sir. 

I believe that is all the material that we have. 

Mr. Houtrretp. Any questions? 

Mr. Batwan. I want to ask a question. Has all this information 
been provided to FCDA? 

Dr. Macuta. Yes, sir. 

Mr. Batwan. And how recently have you had most of this informa- 
tion and your theories on fallout directions? 

Dr. Macuta. We have provided the information to FCDA for use 
at the local level since 1st of June 1955. 

Mr. Batwan. How much money does the Weather Bureau have to 
devote to work for the FCDA ? 

Dr. Macuta. May I defer these questions to Mr. Davis? I am the 
scientist on the program, not the administrator. 

Mr. Davis. We are operating this year on a total budget of $175,000 
for support to the FCDA, $75,000 of that item is the climatological 
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study that Dr. Machta has indicated here, the probability study. The 
$100,000 is basically for salaries for meteorologists who are assigned 
to the FCDA national and regional offices. 

Mr. Batwan. How much of the $175,000 is Commerce’s own budget 
money ¢ 

Mr Davis. None of it. This is transferred money, sir. 

Mr. Batwawy. Is any of the work done on Commerce money alone? 

Mr. Davis. I would answer that, I believe, by pointing out that 
Dr. Machta, for example, is spending some of his time on this project 
and he is not on FCDA funds, and at any time that we engage 1n con- 
ferences and research and problems over at the Weather Bureau it. 
is necessary to occupy the time of people who are not being paid from 
FCDA sources. 

Mr. Batwan. You have people at the Weather Bureau who are 

bag _— effort on FCDA problems but not necessarily reimbursed 

DA. 

our. Davis. That is correct and not necessarily full time of course. 

_ Mr. Batwan. What are the limitations on your work that are caused 
by the given number of dollars that you have from FCDA? I will 
put it this way, what else could you do that would be desirable to be 
done if you had more money ? 

Mr. Davis. We should be able to perform some more research, sir. 

Mr. Batwan. How about service ? 

Mr. Davis. We could place more meteorologists at the disposal of 
the FCDA people at their regional offices and at their national office, 
the sort of thing we are presently doing for them. 

= re, What is the function of these men in the FCDA 
offices $ 

Mr. Davis. These men presently, Mr. Chairman, are performing 
three basic functions as I see it. They are doing considerable travel 
with FCDA officials attending State and local civil defense meetings 
and at these meetings they are explaining some of the material that 
Dr. Machta has presented this morning, where you get this UF data, 
how you plot it, what you can do with it, how often it is available and 
that sort of thing. | 

In addition they are serving as staff meteorologists to the FCDA 
— themselves for the natural disaster work that the FCDA is 

oing. Recently in January for example, Mr. Chairman, when the 
floods hit northern California the second time, fortunately we had a 
Weather Bureau meteorologist at the FCDA regional office at Santa 
Rosa, Calif.; and through the assistance that this man was able to 
provide personally, the FCDA officials were able to get to the scene 
of the flood and do some of their responsible functions more satis- 
factorily and more adequately. 

This the the sort of thing that these regional meteorologists, as we 
call them, are doing for FCDA. 

_ Mr. Ho.trretp. Do they also in these different locations evaluate 
this fallout information and furnish daily plots or do they leave that 
to some subordinate ? 

Mr. Davis. As a matter of fact, they do it themselves and they have 
trained others in these regional FCDA offices to be able to plot out 
and follow the same techniques. 

Mr. Hotirretp. When they are absent ? 
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Mr. Davis. Yes, sir. 


Mr. Hotirrevp. On speaking engagements or educational tours? 

Mr. Davis. Yes. Asa normal routine, they are briefing the FCDA 
officials on fallout, natural disasters, floods, and that sort of thing. 

r. Batwan. Dr. Machta stated you give twice daily predictions on 
the teletypewriter and that it might be desirable to have four a day. 

Mr. Davis. Yes, sir. 

Mr. Batwan. What is the limitation? Why aren’t you giving 
four a day? Have you been asked for four a day ? 

Mr. Davis. We have not, thus far. But four a day, sir, would 
represent a tremendous increase in cost, and in addition it would re- 
quire time on the teletype circuits which simply isn’t available today. 

Mr. Batwan. How much money will it take in relative values, 
twice the amount that you have for that service or three times the 
amount, or do you need new capital construction to put out this 
service ? . . 

Mr. Davis. Obviously, sir, I am not prepared to give a quick answer 
that would be satisfactory to you. I would think aloud sir, that in 
terms of our present station activities it would not require a doubling 
of costs because some of those costs continue whether we are taking 
2 observations a day or 4a day. I think we might find that the in- 
crease in our operating costs—and if you please, this is a quick 
opinion—would be of the order of one to two million dollars if we 
were to double the number of upper air reports that we are getting 
from these upper air stations in the United States. This dodges the 
question of how you get the extra reports transmitted on communi- 
cation facilities. . 

This would involve faster teletypewriter equipment than we pres- 
ently have. We understand that the Civil Aeronautics Administra- 
tion which actually handles the circuits for us in the Department of 
Commerce has plans for increasing the speed of the network from 75 
words per minute to 100 words. . a 

Mr. Batwan. The military departments have their own circuits 
to transmit the data on this? 

Mr. Davis. Yes. Co 

Mr. Batwan. Could the use of their circuits be helpful in doubling 
the number of daily forecasts that you make? 

Mr. Davis. I am not prepared to answer, sIr. 

Mr. Rreniman. I have one question, Mr. Chairman. Mr. Davis, 
would you care to comment on how effective the program is that Fed- 
eral Civil Defense has in respect to using this type of data and infor- 

tion? 

Mr. Davis. I have only limited information. I shall be happy to 
share that with you. We have checked with our meteorologist who 
is assigned to the national headquarters of the FCDA in Battle Creek 
and he has no actual count, but he mentioned to us as recently as 
yesterday that he believed that as he looked back on the tremendous 
work they have done with State and local people attending meetings 
and learning about this data, that 1t would be very conservative to 
say that 500 communities in the United States today are familiar with 
this data, that they are obtaining it and that they have been develop- 
ing a potential for using it. This figure is an estimate sir, because 
he has not made a tabulation. 
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Dr. Machta mentioned the State of California, where we have spe- 
cific information of the transmission to 154 communities, I believe. I 
could supplement that by reference to the State of New York, where 
a similar plan is now in operation. Doubtless there are others that 
we are not yet familiar with in the Weather Bureau. 

Mr. Howirretp. That would be a matter that we could find out by 
wa Fy at the local level. 

. Davis. Yes; the Weather Bureau I am sure could undertake 
a survey without too much difficulty to find out from its officials to 
whom they are supplying this data. 

Mr. Hottrietp. It would be interesting to know whether this in- 
formation is being actually used to plot a fallout pattern upon re- 
ceipt, so that if an emergency should occur it would have current in- 
formation plotted and ready to transmit to the operating bases or 
whether it 1s being received in a more or less informal way and not 
much attention being paid to it. 

I suppose that would vary with the efficiency of the local organiza- 
tional setups. 

Mr. Davis. I should think so; yes. 

Mr. Ho.irretp. It would be interesting to know if you do have 
that information or can obtain it, to give this committee that informa- 
tion, without too much trouble, we would appreciate having it. Your 
nine regional men report to what extent they of their own knowledge 
know this is actually being used in local plans? 

Mr. Davis. We would be happy to undertake to get some informa- 
tion like that for this committee. 

Mr. Ho.trretp. I notice in your dealings in relation to plan No. 5 
of 1950 that you are supposed to prepare analyses of past data, con- 
duct research, and develop ee and capabilities leading to im- 

roved forecasts of radiological fallout patterns and I assume that you 
have done that and I want to ask you this question: When did you 
start giving this information to these local areas ? 

Mr. Davis. I believe that goes back to June 1 of 1955, Mr. Chair- 
re Since that time it has been available all over the United 

tates. 

Mr. Ho.irretp. You are also supposed to make these probable fall- 
out patterns for the target areas and, as I understand it, this is to be 
made after consultation with such data as you have back over a 
period of several years. 

How many of these primary target areas have you furnished with 
radioactive fallout patterns for the complete year ? 

Mr. Moraan. As to the Detroit area which you illustrated. 

Dr. Macuta. We furnished them to none of the cities as yet. We 
will have data enabling us to furnish them to every single target in 
the United States. But as yet we have not completed this study. 

Mr. Horirretp. When do you estimate they will be ready for these 
cities to use? 

Dr. Macuta. Well, we will have information on the likelihood of 
fallout if it should occur in the summertime ready by May 15. If 
the fallout should occur in fall, by June 15. The winter study will be 
finished between July 15 and August 1, and the spring study will be 
finished by September 1, 1956. 
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_ Mr. Horirrerp. You are safe in saying then that you will have this . 
information this year to all of the principal target areas ? 

Dr. Macuta. Yes, sir. 

Mr. Batwan. That is part of your climatological study ? 

Dr. Macuta. Yes, sir. 

Mr. Risutman. Getting back to my question then, of course, the 
committee must understand that a lot of the information on the charts 
that we have seen this morning, apparently are not in the hands of 
the local civil defense directors. 

Dr. Macnta. The probabilities study was indicated as being a 
hypothetical pattern of what we hope to show to people. It is not 
in the hands of anyone. 

_Mr. Houtrtexrp. In other words you are showing us what you are 
going to do by the end of this year, the type of patterns you are going 
to furnish these people. 

Dr. Macuta. Yes. 

Mr. Rrentman. We are not in a very good position to ask questions 
as to how effective this is and how well they are bringing that to the 
attention of the civilians in their areas, are we ? 

Dr. Macurta. As far as the probabilities study is concerned the 
answer is “No.” As far as the day-by-day operations, this is an opera- 
tion that can be done. 

Mr. Howtrrevp. Will you clarify just what you mean by that? In 
other words you are giving them the information twice a day so that 
they can plot their own fallout patterns? 

r. Macuta. Yes. 

Mr. Houirtevp. But you are not giving them the historical back- 
grounds which would enable them to ascertain in advance the prob- 
ability of a type of pattern that might occur at a certain time. 

Dr. Macuta. That is the correct interpretation. 

Mr. Morean. Mr. Davis, has the FCDA consulted any of your men 
in the regional offices prior to their dispersal or evacuation planning ? 

In other words are they making use of the information that is avail- 
able to them now in their planning, I mean evacuation and dispersal 

lans. ; 

: Mr. Davis. I don’t have the information to answer that question, 
sir. 

Mr. Houtirrerp. Are there any further questions of these gentlemen ? 

Mr. Rogack. I would like to ask a question, Mr. Chairman. First 
I would like to ask Mr. Davis, are you operating under thre delega- 
tions from the FCDA ? 

Mr. Davis. It is delegation No. 3 asI recall it. _ 

Mr. Rogack. Do you have three delegations which are in effect or 
does one supersede another ? 

Mr. Davis. No; I don’t know of anything superseding anything 
else. There are two parts in the delegation and I have a copy of them 
here. 

Mr. Rosack. I would like to request, Mr. Chairman, that all of the 
delegated authority, that the Weather Bureau operates under, its 
terms of reference, be submitted for the record and join to that a 
brief statement the extent to which the delegation has been complied 
with and the reasons if any why the delegation has not been complied 
with. 
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Mr. Davis. Yes, sir. 
Mr. Houirtevp. If it happens to be lack of funds or whatever the 
cause may be—thank you very much. 
If you will submit that to the staff, we will be glad to have it for our 
records, 
(The material referred to follows :) 


STATEMENT CONCERNING CIVIL DEFENSE RESPONSIBILITIES DELEGATED TO THE 
UNITED STATES WEATHER BUREAU 


Effective August 13, 1955, the following-described responsibilities were dele- 
gated to the Secretary of Commerce, who in turn redelegated them to the 
Weather Bureau: 

“Prepare analysis of past data, conduct research, and develop techniques and 
capabilities leading to improved forecasts of radiological fallout patterns. 

“Prepare and issue currently, as well as in an emergency, forecasts and esti- 
mates of areas likely to be covered by fallout as a result of enemy attack. Such 
information is to be made available to Federal, State, and local civil-defense 
authorities for public information.” 

This delegation of authority served to formalize responsibilities which the 
Weather Bureau had gradually assumed, in its dealings with civil-defense au- 
thorities, since the potential dangers of radioactive fallout first became known. 

Special studies on the transport of atomic debris in the atmosphere were con- 
ducted and published in 1954 and 1955, before responsibilities for the studies had 
been formally delegated to the Weather Bureau. One study entitled ‘Winds 
and Fallout: A Climatological Appraisal,’’ was published in June 1955 and was 
distributed widely by the Federal Civil Defense Adminstration. Similar studies 
are currently underway. One of them, which has been described in our state- 
ment to the subcommittee on March 13, 1956, is a climatological study of 5 years 
of daily upper wind data, from which probabilities of fallout, on a geographical 
basis, may be determined, and the average number of hours after the bomb drop 
before the fallout would begin. 

Other areas of reasearch include the development and use of electronic com- 
puters to predict areas of expected fallout, and radioactive dosages. The Weather 
Bureau is conducting research with a high-speed electronic digital computer to 
improve its forecasts of fallout areas. In addition, it has provided direction for 
the National Bureau of Standards in the development of an electronic analogue 
fallout computer, which it hopes will eventually become available to active civil- 
defense communities. The Weather Bureau is also conducting research for 
the Atomic Energy Commission and the Department of Defense on dosage esti- 
mates which is currently applicable to civil-defense needs. 

Current forecasts of areas likely to be covered by fallout as a result of enemy 
attack have been prepared twice daily since June 1. 1955, at numerous Weather 
Bureau stations in the United States. The program began with a 34-station net- 
work which was enlarged on February 1, 1956, to 52 stations. The forecasts are 
tarnsmitted by teletypewriter circuit throughout the entire country. There are 
over 500 drops on this circuit, thereby insuring wide distribution of the fore- 
casts. Weather Bureau officials have contacted local and State civil-defense 
agencies in their areas, and have advised them of the availability of the fore- 
easts, how they are to be uSed, and the like. In addition, some State civil-defense 
agencies are retransmitting the fallout forecasts on their own State communica- 
tion facilities. To further the distribution and use of these forecasts, the Weather 
Bureau has assigned nine experienced professional meteorologists to the na- 
tional and regional offices of the Federal Civil Defense Administration. These 
men travel in the various FCDA regions where they address local and State 
civil-defense groups on fallout problems, assist them in learning how and where 
to obtain the forecasts, and how to use them. 

In its efforts to provide forecasts of fallout areas, the Weather Bureau has 
recognized that fallout resulting from detonation of nuclear bombs over Canadian 
targets might fall on United States soil and constitute a real hazard. Accord- 
ingly, plans for Canadian participation in the fallout forecasting program have 
been worked out and agreed to by the meteorological services of the two coun- 
tries. These Canadian forecasts will be transmitted by the same teletypewriter 
circuit which carries the forecasts from United States locations, and will be 
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available throughout the United States at all of the more than 500 locations hav- 
ing drops on the circuit. The new program will get underway just as soon as the 
Canadian Meteorological Division can get out final operating instructions to 
its stations which are to participate. 

Fallout forecasts are also prepared by the Weather Bureau in the Territory 
of Hawaii and wil] be available in Alaska by no later than April 1, 1956. 

(The preceding statement was prepared by Dr. Lester Machta, Chief, Special 
Projects Section, and J. J. Davis, Civil Defense Coordinator, United States 
Weather Bureau, Washington 25, D. C., as requested by the Military Operations 
Subcommittee of the Committee on Government Operations on March 13, 1956.) 

Mr. Houirmvp. Are there any further questions ? 

If not, we will thank you Beyer again for your very fine 
testimony and we appreciate the time that you have given us and 
excuse you at this time. = 

Our next witness is Mr. C. D. Curtiss, Commissioner of the Bureau 
of Public Roads; Mr. Curtiss, if you will take the witness stand 
and any of your assistants which you wish to have by your side during 
this presentation for any reason why you may also invite them to come 
forward. 

You have a on statement I see, Mr. Curtiss. Would you like 
to proceed with it 


STATEMENT OF C. D. CURTISS, COMMISSIONER, BUREAU OF PUBLIC 
ROADS; ACCOMPANIED BY FRED E. SCHNEPFE, ASSISTANT TO 
THE COMMISSIONER, BUREAU OF PUBLIC ROADS; AND P. A. 
CARMICHAEL, CHIEF, CIVIL DEFENSE PROGRAM, ASSISTANCE 
BRANCH, BUREAU OF PUBLIC ROADS 


Mr. Curtiss. Pursuant to the authority contained in section 201 (b) 
of the Federal Civil Defense Act of 1950, the Administrator of the 
Federal Civil Defense Administration, with the approval of the Pres- 
ident, delegated to the Secretary of Commerce certain authority and 
i, sega for assisting in accomplishing the objectives included 
in the act. 

The following four items under FCDA delegation No. 2 were re- 
delegated by the Secretary to the Bureau of Public Roads: 

1. Provide advice and guidance to State highway departments in 
the designation of State civil-defense emergency highway routes. 

2. Coordinate interstate and State designated civil-defense highway 
systems to assure uniformity of designation for civil-defense emer- 
gency purposes. 

3. Plan a national program, develop technical guidance for States, 
and direct Federal activities concerning emergency clearance and res- 
toration of highways, streets, and bridges in damaged areas. 

4. Provide technical guidance to States concerning highway traflfic- 
control problems which may be created during a civil-defense emer- 

ency. 
. A ills description and clarification of the responsibilities of 
Public Roads under delegation No. 2 are contained in a memorandum 
of understanding between FCDA and Public Roads. Following are 
certain excerpts from that memorandum setting forth the objectives 
of the program contemplated under the delegation. 

1. Provide technical guidance ocncerning evacuation planning and 
highway traffic regulation and supervision problems which may be 
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officials to the end that the public will not again become uncertain and confused 
because of widely different and contradictory opinions. 

4. The Federal Civil Defense Administration receive prompt and complete 
information on improvements in weapons technology and changes in the inter- 
national situation or the Military Establishment which affect the civil-defense 
program. On the basis of such information, the Federal Civil Defense Adminis- 
tration should promulgate promptly the changes that thus need to be made in 
their policies and programs. The ideal would be for the Federal Civil Defense 
Administration to announce changes in their programs simultaneously with the 
release of information by the Department of Defense, the Atomic Energy Com- 
mission, or the National Security Council on weapons improvements and other 
changes in the Military Establishment or in the international situation. 


IXXHIBIT 1 
[New York Times, June 12, 1955] 


CHEAPER H-BomsB Is Now PoSSIBLE—SIZE OF WEAPON VIRTUALLY LIMITLESS, AEC 
INDICATES—FALLOUT PERILS BARED 


By Anthony Leviero 


WASHINGTON, June 11—The Atomie Energy Commission has officially indicated 
that the thermonuclear or hydrogen bomb can be made with the cheapest atomic 
explosives and in virtually limitless size. 

The Commission has also indicated that lethal or damaging doses of radio- 
active fallout may persist for a long time. 

Both significant points were contained in a speech by Dr. Willard F. Libby, 
member of the Commission. The speech received scant notice when Dr. Libby 
delivered it at a University of Chicago alumni reunion June 3 in Chicago. 

It was couched in highly technical terms. For atomic scientists who are 
analyzing his paper, however, it was the beginning of frankness about fallout. 

The nature, scope, and duration of fallout are questions of the utmost concern 
to civil-defense workers, who are seeking practicable data as the basis of policy 
on shelter and evacuation. The questions have remained in official obscurity, and 
consequently in dispute. 

Atomic scientists here regard the Libby speech as basic confirmation of deduc- 
tions that have been published since data became available on the hydrogen bomb 
test in the Pacific March 1, 1954. 

The principal official data has come from Japanese analyses of the effect of 
fallout from this weapon on the crew of the Fortunate Dragon, a fishing boat, 
and from the report issued by Lewis L. Strauss, Commission Chairman, last 
February. The Strauss report disclosed that the explosion had spread lethal 
fallout over an area of 7,000 square miles, about the size of New Jersey. 

Dr. Libby also discussed strontium-90, a tumor-causing radioactive product 
of nuclear explosions. He said atomic tests had not appreciably increased the 
general background level of this element, which last 30 years, but it would be a 
hazard in an atomic war. 

The chief significance of Dr. Libby’s speech was his reference to a nuclear 
explosion capable of releasing “10 megatons of fission energy.” The key word 
is “fission.”” The ordinary atomic bomb releases energy by fissioning or split- 
ting atoms. The thermonuclear weapon does this by “fusion” of hydrogen atoms. 

Ordinary atomic bombs are placed in the kiloton category, and thermonuclear 
weapons in the megaton class. <A kiloton is equivalent to 1,000 tons of TNT; 
a megaton to 1 million tons. 

Dr. Libby referred to a 10-million-ton weapon that released energy by fission 
rather than fusion. This indicated that ordinary, cheap uranium 238 was the 
major explosive content and was responsible for fallout over a vast area. 


SUPERWEAPONS PCSSIRLE 


The significance of this is held to be enormous. To physicists it means that 
Russia or any other country able to make ordinary atomic bombs can, with a 
little more effort, create superweapons of the megaton class. The great com- 
plications and expense hitherto associated with the manufacture of the thermo- 
nuclear bomb thus become negligible. 
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Moreover, this cheaper weapon is tremendously more deadly than a pure hydro- 
gen bomb. The product of fusing hydrogen in the hydrogen bomb is stable helium, 
which is not radioactive. Such a weapon would produce only a little radio- 
activity from its common atomic bomb trigger. | 

Hence, the destructiveness of a hydrogen bomb is produced by heat and blast. 
By adding ordinary uranium to this weapon, the additional lethal radioactivity 
it created. 

The scientific community now sees in Dr. Libby’s speech the confirmation of 
their speculations and deductions, and especially those of Dr. J. Rotblat, British 
physicist, and Dr. Ralph E. Lapp, American atomic physicist. 
~ In last month’s issue of the Bulletin of the Atomic Scientists, Dr. Rotblat con- 
cluded that “‘fissions accounts for most of the energy released in the hydrogen 
bomb.” He said that if his deductions were correct, “the so-called hydrogen 
bomb is in reality a fission-fusion-fission bomb.” 

This means that expensive uranium 235 is employed as a trigger to create the 
extremely high temperature needed to cause the hydrogen fusion process. 
Fusion creates a great flow of neutrons into a jacket of cheap uranium 238 
that is “fissioned,” liberating radioactive fragments. 
~ “The potential destruction which may be wrought by this radioactivity in the 
fallout of a surface detonation is dealt with in the AEC report (of February,), 
which shows that the area of lethal damage may be 25 times greater than that 
from the blast and heat effects,’’ Dr. Rotblat said. 

The nonofiicial scientific world might not have learned that the United States 
had achieved a weapon vastly more powerful than a pure hydrogen bomb but 
for the fallout that sickened the Japanese crew 120 miles from the explosion site. 


CONCLUSIONS ARE DRAWN 


Scientists draw these conclusions from the Libby speech: 

The superweapon is cheap. 

The 10-megaton weapon mentioned as an example by Dr. Libby is merely 
nominal. The weapon can be made in any size because of its comparative sim- 
plicity and the cheapness of uranium 238. 

The fallout persists for days, weeks or months. 

In addition to its direct or external radiation effects, the weapon creates toxic 
products like strontium 90 and radioactive iodine in large quantities, which are 
internally damaging. 

Dr. Libby, in his discussion of fallout and a 10-megaton “fission” weapon, did 
not relate these to the hydrogen bomb that was tested in the Pacific March 1, 1954. 
According to congressional sources, that weapon was 14 to 16 megatons. 

Instead, he talked of a fallout over a 100,000-square-mile area, which scientists 
regard as theoretical. They assume he did this for security reasons. 

The 10-megaton bomb would produce an initial dosage rate of 67 roentgens a 
day, Dr. Libby said. A roentgen is a unit for relating fallout dosage in X-ray 
exposure. The theory is that half of the persons exposed to 400 roentgens over 
a short period would die, while the rest would get seriously sick. Radioactivity 
is also cumulative. 

“In other words,” Dr. Libby said, ‘‘a residence or exposure time of a few days 
in such an area could be dangerous. Of course, realizing that the disintegration 
rate decreases rapidly in time, we might well say that a matter of several days 
would be available for evacuation, or more importantly for decontamination of 
the inhabited parts of the area. 

‘An area of 100,000 square miles is so large that evacuation may be a bit im- 
practical. One should remember that the contamination material is a light dust 
which, of course, will settle extremely gently on the surface of the earth and 
Should be easily dislodged and removed. One envisages all sorts of devices 
and methods so that at a contamination of 67 roentgen per day dosage rate, one 
ought really to be able to do very considerable in decontaminating an area. 

“Of course, if this same amount of radioactivity had been precipitated over 
a 10 times smaller area, there would have been no hope of decontamination until 
the material had cooled about tenfold. But it is always true that in regions of 
raed fallout, such as these two, decontamination and protective measures must 

ollow. 

“In a period of waiting for cooling to occur to a level where decontamination 
is possible, there is only a choice between staying indoors in shelters and 
shielded evacuation in shielded cars or by helicopter. Under no condition in such 
areas should people remain resident without shelter or decontamination.” 


CIVIL DEFENSE FOR NATIONAL SURVIVAL 123 


Scientists and others concerned with the problems of civil defense dispute 
such a statement, or at least the official attitude it indicates. Civil-defense offi- 
cials still lack practical data on fallout. If Dr. Libby had related his discussion 
to the 7,000-square-mile area actually polluted in the test on March 1, 1954, the 
data could then be applied to problems of shelter and evacuation. 

Scientists note that the fallout dose that Dr. Libby used for his theoretical 
10,000-square-mile area would be many times more lethal in the much smaller 
area that would be polluted by a 10-megaton bomb. 


REFERS TO TOLERANCE LIMITS 


Still using his 100,000-square-mile area, Dr. Libby said that observers with 
detection instruments should set reasonable tolerance limits, such as 10 roentgens, 
although on the day of explosion the dose would be 67 roentgens. He said this 
meant that persons would have to stay indoors the first day, most of the time in 
shelters, so as not to “run into pockets of radioactivity.” 

“After a week,” he added, “the permissible exposure time will be 10 times 
longer and the radiation rate will have been reduced to about 6.7 roentgens per 
day, so that it will be possible to spend several hours outside.” 

However, Dr. Lapp has said that if the realistic 7,000-square-mile area were 
used, the dose would be 95 roentgens a day after the first week. It would be 2 
months before it decayed to 6.7 roentgens, at which time, as Dr. Libby noted, “it 
will be possible to spend several hours outside.” 

Scientists also raise questions about strontium-90, which is hazardous because 
it has a life of 30 years and because it is similar to calcium, has an affinity for 
bones and is “a potential source of bone tumor.” Dr. Libby said this element was 
produced by about 21% percent of ‘‘all of the fission explosions or fission acts.” 

Dr. Libby said: 

“It is clear, of course, that ingenious devices such as street sweepers, in which 
the driver sits on a bag of sand or a thick metal slab to protect him from 
radiation, could be used with great effectiveness. It is also clear that crews 
could operate with street-cleaning and fire-fighting machinery to decontaminate 
cities. 

“In the countryside such devices as plowing fields might be most effective. The 
natural weathering processes which occur in the open probably are extremely 
effective in reducing the contamination level. In fact, just the blowing of the 
winds and the movement of dust and soil will help cover up the material.” 
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Cuart I—Souervivat Data: 20 MreeaToN TN BOMB PRIMARY EFFECTS, PRACTICAL 
Limit SHELTERS (CONCRETE Roor PLus 2-Foor EARTH SHIELD) 
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CHART II—SURVIVAL DATA: 20 MEGATON TN BOMB PRIMARY EFFECTS, LIMIT OF 
SUBVIVAL 
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Dr. Lapp. Let me answer the question in this way: I would say 

that, theorétically, the answer to that would be, “Yes, you could 
Increase that.” Bat it is a question as to the time persistence of the 
hazard that you want to make. If you used a material which was 
activated very easily, such as sodium or something like that, you can 
_ get a very high radioactivity, but it dies off very quickly. So that 
you have to consider what the problem really at hand is in terms of 
denying territory. 
_ In my own opinion, I think what may be under discussion here is 
~a cobalt bomb, and the concept here is that you take an H-bomb and 
around the H-bomb you put a mantle of the metal cobalt. The cobalt 
would then be activated by the outward flash of neutrons, which con- 
vert ordinary cobalt into cobalt 60, which is radioactive cobalt with 
a half life of 5.3 years. 

This has been widely popularized. In fact, I can tell you of my 
- Own personal experience in giving lectures around the country and 
getting questions after a lecture, that the cobalt bomb is assumed as 
a, stockpiled item in our arsenal. The United States, to my knowledge, 
- has never made a statement on the cobalt bomb. I believe it would be 
worth while to make a statement. 

Let me say that, in my opinion, a cobalt bomb could not compare 
in its lethality, so far as radioactivity is concerned, with a superbomb 
in which that outer mantle is not cobalt but uranium. 

The reason for that is—it is a technical one. When you take a 
uranium atom 

Mr. Houirtevp. You are talking—when you say an outer cover of 
uranium, you are talking about ordinary uranium metal ? 

Dr. Larr. I would be talking about ordinary uranium metal or 
any combination of that uranium with any degree of enrichment, 
you might say, of that. I wouldn’t rule out the possibility of it being 
not pure uranium. But I think in terms of a rough answer to your 
question, one could say, “Yes.” 

Let me explain just a point of technology, which is a pretty puzzling 
one to get across to anyone who does not know nuclear physics. 

When you split a uranium atom in 2, it is rather perverse; it does 
not split into precisely 2 equal parts. One would think it would, 
and this has been one of the fundamental problems of physics, to 
solve why it does not. 

But when you split a uranium atom in two, it prefers to split into 
a number of different things, a heavy part and a light part. If you 
take a single atom of uranium and split it right in two, that particu- 
lar atom might split into, let’s say, barium and krypton, barium being 
that element which is present in that milkshake you taken when you 
have an X-ray series, and krypton being a noble gas. 

But in addition, if you take not—well, let’s take a thing this big 
[holding a paper cup]. This would correspond to about 1 kilogram 
of uranium, if this were solid uranium. 

Supposing we took that solid uranium and completely fissioned it, 
so that every single atom split in two; and then supposing we had 
some kind of a miraculous experiment here so that we could collect 
all the split atoms, obviously if it were a bomb explosion, that stuff 
would fly apart. But if we could manage to collect it and bring it all 
back into 1 piece again, we would have not quite a kilogram of this 
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3-page list of these civil effects test group studies and programs as a 


reference document in the record. 


Mr. Bowman. Is this for Operation Teapot? 
Mr. Hour tp. This is entitled “1955 Test Series, R. L. Corsbie, 


Director.” 
Mr. Bowman. I 


which I also would like to have included. 


ve another list of the 1953 series this morning 


Mr. Houtrretp. Without objection, that will also be included in the 


appendix of the record. 


The documents referred to are as follows:) 


Civil effects test group—1955 test series 


Sponsor and 
Program and project : Program director and 
numbers Program and project titles project officers ae 
Program 30-.......-- Evaluation and documentation of radio- | R. W. Johnston, Di- | AEC. 
logica] contamination. rector. 
Project 30.1-...- Automatic measurement and record- | H. D. LeVine..--.-.-. NYOO/HASL. 
ing of radiation levels. 
Project 30.2. -._-. Utilization of telemetering techniques | R. W. Johnston.--_---_- BM. 
in evaluating residual radioactive 
contamination. 
Project 2.3. .... Development and evaluation of serial | H. D. LeVine.-.-.-___- NYOO/HASL. 
survey ques for fallout sur- 
face contamination. 
Program 31. ......-- Response of residential, commercial, in- | B.O. Taylor, Director.| FCDA/AEO, 
dustrial structures, and materials to 
nuclear effects. 
Project 31.1... --. Damage to conventional and Hggaton P. A. Randall_........| HAF A/ 
tvpes of residences exposed to nu- FCDA. 
clear effects. 
Project 31.2... .- Damage to commercial institutional, | Bruce G. Johnston... | FCDA. 
and ‘industrial structures and con- 
tents exposed to nuclear effects. 
Projoct 31.3... -- Deleted. 2 e es so ea ee eee eee ee ee Bees 
Project 31.4. ._- Comparison slab test_.____.....-.----- Walton Clark... -_.--.. PBS/FCDA, 
Project 31.5. _--- focal eens and response of | K. Laughlin-__...-._-- FCDA. 
materials. 
Project 31.6... - Methods of determining yields and | W. Bascom........-.-. FCDA/AEC, 
location of nuclear explosions. 
Program 32. ......- Exposu is of foods and foodstuffs to nuclear | E. P. Laug, Director.}] FCDA. 
explosions. 
Project 32.1. .--- The effects on bulk staples._....___--- 8.C. Rowe__._._.__-- FCDA/FDA, 
Project 32.2. _-.. The effects on canned foods. __...----. C. Greenleaf. __.._._-- FCDA/FDA., 
Project 32.3. ---- wee one on meat and meat prod- | R. H. Philbeck.-__.-.- FCDA/DA. 
Project 32.4. ..-. The “efects Hu semiperishable foods | R. E. Hardenburg....| FCDA/DA. 
an ng. 
Project 32.5_--.-- Thee at on frozen foods__-.._....--- H. P. Schmitt .__.--_-. FCDA/FDA., 
:, < Eee nS sic Ser and medical investigations .---__- C.8. White, Director_| AEC/FCDA. 
Project 33.1. .... pps of overpressures on biological | T. L. Chiffe lle... ._.- BM/Lovelace. 
Project 33.2. .... The effects of noise in blast resistant | F. C. Hirsch......._.- FCDA/BM] 
shelters. SL. 
Project 33.3. .... NOLO sc twete soe esscec ies na ewcud eeaewe eeeeeleeueeeevees 
Project 33.4. .... Distribution and density of missiles | I. G. Bowen...._...-. BM/FCDA/] 
from nuclear explosions. Lovelace. 
Program 34. ..__...- Shelters for civil populations. ............- L - Vortman, Di- | FCDA/AEC. 
rector. 
Project 34.18... . Evaluation of indoor home shelters | H. Birnbaum. .-_-....- FCDA. 
e to nuclear effects. 
Project 34.1b_... Evaluation of outdoor family shelters |...-.- 6 Cc een ea ee FCDA. 
exposed to nuclear effects. 
Project 34.2_.... Investigation of rise time and duration | R. 8. Millican......... BM/8L. 
of pressures in certain regions. 
Project 34.3-..-- Structural behavior of group shelters | H. Birnbaum. .-....... FCDA. 
under various blast loadings. 
Project 34.4. ...- Nuclear effects on machine tools... ...- Sparks. _-..........- AEC/SFO. 
BO scewu cee Utilities, services, and associated equip- | A.Stevenson, Director.| FCDA/AEC. 
ment exposed to nuclear explosion. 
Project 35.1. ...- Electric utilities. ..._._.......--------- R. V. H. Wood.....-- FCDA/AEC. 
Pro $5.2... Communications equipment. ....-.--- R. H. Williamson..-._- FCDA/AEC. 
Project 35.3. _.-. Del6ted 2 sconce Selecta ccd ce ctiess| we hoescoouedeseoeduedscc 
fect 35.4... Industrial and domestic gas storage 
and distribution: 
) Liquid petroleum gas. -.-..-... W. Tucker, G. | FCDA. 
6) Naturaland meariiiactired gas_ Corfield. FCDA 
Project 35.5..... Record storage equipment and facil- | R. Bascom-........... FODA/AEO. 


ities. 
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Civil effects test group—1966 test series—Continued 


Sponsor and 
Prograin snd project Program and project titles omen performing 
agency 
See Mobile housing and emergency vehicles...| J.C. on Director..| FCDA. 
ject 36.1. .... Utilization of trailer coach mobile | Ebe R. Shaw......... FCDA. 
poms following exposure to nuclear 
@ 
Project 36.2. .... Operational use of civil-defense emer- | F. McNea............| FCDA. 
gency vehicles. 
Program 37-_......-.- Fallout studies........-..........._..-.-.- K. H. Larson, Director.| AEC. 
Project 37.1..... The factors influencing ge biological | R. GQ. Lindberg. .-.-...- BM/UCLA. 
pilosa i persistence of radioactive 
Project 37.2. .... Be phenomenchey of fallout at near | L. Baurmash.......... BM/UCLA. 
ce. 
Project 37.3. ...- Byelutce of inhalation exposures in | G. V. Taplin.......... BM/UCLA. 
ra ; 
Project 37.4. ...- DC lOtOG 2c dase ose ee etsdaslccoccucsauese 
ee Setare Civil defense radef studies..._.............]| R. Goeke, Director....| FCDA. 
Project 38.1. .... Civil defense monitoring techniques.._| F. Rehm.............. FCDA. 
Project 38.2. ...-. andoet ination and training of radef | R. Goeke.-..........- FCDA. 
perso 
Project 38.3_.... Byaluavion | of civil defense radef in- | J. H. Tolan..-....-...- FCDA. 
ments 
Project 38.4. .... Comparative intensities of gamma | F. Rehm__--..-....... FCDA. 


tion in various portions of 
structures under area. 


Ewes 38.5_.... Offsite radiological training exercise...| C. T. Rainey...-.....- FCDA/C. 
pemrecenen ee proeren instrumentation and photog- aie Corsbie, Direc- | AEC/FCDA 
rapoy r. 
Project 39.1_.... vemms and neutron radiation meas- | L. J. Deal............. aa Pea | 
Project 30.2. .... Static and dynamic overpressure | R. 8. Millican......... BM/FGDAy 
measurements. 
Project 39.3..... Thermal radiation measurements. ...- B. O’Keefe............ BM/ropay 
Project 39.4....- Technical photography: 
(a) Documentary. -.-..-------.-.-- 8. A. Anthony. ....... he 
(6 High-speed—blast biology -.---- M. Palmer.-.._.-..-..- a ei 
(c) High-speed—physical phe- | B. O’Keefe.......-..-. FCDA/EGG. 
nomena. 
(d) General and motion picture...| O. D. King, Jr........ FCDA. 
Project 39.5. .... Measurement and permanent record- | B. Cassen_-...--....-.- BM/LASL/ 
ing of fast neutrons by effects on UCLA. 
semiconductors. 
Project 39.6. .... Measurement of initial and residual | GQ. V. Taplin.....-.... BM/UCLA. 
radiation by chemical methods. 
Project 39.7..... Physical dosimetry of neutrons and | Wright Langham.....| BM/LASL/ 
gamma rays in terms of rep. OR. 


Note.—Prepared by: = L. Corsbie, Director, Civil Effects Test Group, Sept. 27, 1954. Revised Jan. 
24, 1955. 2d revision » 1955. 
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Schedule of reports for civil effects tests Upshot-Knothole 


of Mice. 


Effects of Overpressure, Displacement, and Missiles on {7 . E. Roberts__--- \ 


Animals and Dummies in Shelters. J. Clark_..._..__.- 


Chromosome Breaks in Neutron-irradiated Maize Seeds__| Drew Schwartz_..| ORNL. 
Dosimetry for Biological Experiments to be Conducted in | E. Tochilin-_-_----- NRDL. 
Conjunction with AEC Shelter Testing. 
Evaluation of Communal Shelters. _._-....._.....--...----.- R. I. Corsbie---_-- AEC. 
Physical Measurements of Gamma and Neutron Radiation | L. J. Deal____-._-- AEC 
in Shelter and Instrumentation Evaluation. 
AEC Shelter Instrumentation ---...-.---..---22-.--22 2-8. ee pone. Efi pat Vitro 
Physical, Mechanical, and Irradiation Evaluation of Civil- |J8; 4- Anthony ---- 
ian Vehicles Exposed to Atomic Attack. {Fs 7 Soh eecearigdeete | nected 
Study of Off-Site Air-Borne Radioactive Materials, Ne- | K. H. Larson----- AEP/UCLA. 
vada Proving Grounds. Gamma Fall-Out Originating 
from Upshot 2, 3, 4, 5, 7, and 8 at Various Distances up to 
100 Miles From Ground Zero. 
Radio-Ecological Observations on Components of the Bio- | R. G. Lindberg._.| AEP/UCLA. 
logical Cycle as Influenced by Radioactive Contamina- 
tion: Gamma Effects of Fall-Out on Selected Areas Con- 
taminated by the Upshot Knothole Series. 
Test of a Radiation Telemetering System..._._-.-----_---- ee sp tani \AEC. 
Comparison and Evaluation of Gamma Radiation Dosim- | G. V. Taplin......| UCLA. 
etry Methods. 
gap pene of Fast Neutrons by Effects on Semi-Con- | Benedict Cassen..| UCLA. 
uctors. 
Evaluation of Dosimetry for Civil Effects Programs. ------ R. L. Butenhoff...; AEC. 
Effective Energy of Residual Gamma Radiation_--...-.---- A. H. Dahl_.----- oe of 
ester. 


Title Author Agency 
B: se “ent and Backyard Home Shelters___.......-..------ Joseph Byrnes__..| AEC-FCDA. 
Bl.st Effects on Dwelling Units_...._....-.._.-_-._.----__|----- QO sce desea FCDA. 
Air-Zero Locators......---------- 22 eee B. C. Taylor..__.- FCDA. 
Evaluation of Radef Survey Methods..._.-.-...-------.--- V. B. Lamoureux.| FCDA. 
Evaluation of Radef Instruments... __---..--.-..--.------- J. C. Greene__---- FCDA 
Radiological Hazards in Civil Defense___.......-..-_---_-- V. B. Lamoureux.} FCDA. 
Drug Irradiation Studies______...-__-.--.-.2 222 E. P. Laug.-....... FDA. 
rte Effectiveness of Ionizing Radiation within | V. P. Bond...._-- NRDL. 
rs. 
Bacteriological Studies on Dogs Exposed to Primarily | M.S. Silverman..| NRDL. 
Neutron Irradiation in Shelters. 
Long-Term Studies on Dogs Exposed to Primarily Neu- | V. P. Bond......- NRDL. 
tron Irradiation in Shelters. 
Effects of Neutron Irradiation on Sex-linked Lethal Muta- | P. T. Ives..-...--- Amherst 
tion in D os: philidae. 
Effects of Neutrons on Spores of Smuts and Rusts-........ E. OC. Stakman.... ae of 
Mutations at Specific Loci in Drosophila Exposed to |fG. H. Mickey----- LRNL 
Neutrons. W.K. Baker.-.--- 
Chromosome Breaks in Drosophila Exposed to Neutrons__| G. W. Beadle----- Cal. Tech. 
— neon Dose for Drosophila: First Generation | J. W. Gowen...-.-- Iowa State. 
ty. 
Neutron Dosage/Mutation Curve for Color Mutations in | P. W. Whiting....| University of 
Wasp Mormonielia. Pennsy]!vania. 
Effects of Neutrons on Chromosome Breaks in Tradescantia_| J. Kirby-Smith__.| ORNL. 
Ch omoime Breaks and Mutations in Datura Exposed | A. F. Blakeslee___| Smith. 
eutrons. 
Reverse Mutations in Neurospora Exposed to Neutrons. _._| K. C. Atwood._..| ORNL. 
Penee Lethality and Sterility in Male Mice Exposed | William Russell_..; ORNL. 
eutrons. 
Lethal Dose and First Generation Lethality in Two Strains | J. W. Gowen..._-- Iowa State. 


Mr. Fascetx. I have this one question, Mr. Chairman. Mr. Bow- 
man, do you know of any study that would give this committee infor- 
mation on how long it would take to prepare a reasonable protective 


shelter program for all of the target areas in this country # 


Mr. Bowman. I don’t think any such study has been made. 
Mr. Fascetzu. Nor the cost of such a program. 
Mr. Bowman. Well, I made a figure this morning just to amuse 
myself, not to amuse myself but to inform myself. 


. Fascetu. Just sort of a guestimate ? 
Mr. Bowman. Yes, sir. 


The statement was made that there was 


60 million people in urban areas and this morning Mr. Cohen said 
$300 per person and the product of those is $18 billion. 
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I may differ here with Mr. Cohen in that it may be true that when 
you go too thin in concrete you need additional radiation protection 
but we feel that earth is cheaper than concrete and the total cost comes 
out to the good. | 

You may note that there are two floor levels inside the structure. 
We appear to have a lot of waste space up here, but we do not consider 
it waste space. In a period of several days when people may be shel- 
tered here, the air there may be badly needed. : 

The second figure shows a 250-foot diameter concrete dome with 3 
floor levels inside it. Both of these structures have been analyzed and 
their design is generally considered to be actually on the conservative 
side. Full-scale tests should lead to increased knowledge of their be- 
havior and a probable reduction in thickness, and hence, cost. 

Since this point, cost, has been brought up, it might be well to 
discuss the costs associated with these structures along with the tech- 
nical aspects. 

These dome shelters could be used not only in the 2 to 5 mile ring, 
but may also be used quite effectively for the fringe areas fallout 
shelters. We have talked about getting the people out of the cities. 
We need to put them in something. , 

Existing cost records of recent concrete shell construction indicates 
that the superstructure for such a dome in the fringe area should not 
exceed $4 per square foot of floor area and is only 4 inches thick with 
3 feet of earth cover. Our analysis would indicate that a two level 
dome in the fringe area including the cost of the shell, earth cover, 
foundation, and interior floors, etc., should not exceed $48 per person, 
allowing a rather liberal 10 square foot per person for occupancy, 
that is, long-term stay. | 


1 
} 
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These structures have a long history of use, particularly in Europe, 
and have demonstrated their extreme load carrying capacity under 
ordinary use and under bomb attack. 

The dome type shelters for use in the 2 to 5 mile range from ground 
zero will vary in shell thickness from 8 inches to 27 inches, depending 
upon their particular location. Again I should like to point out the 
necessity for field tests in order to gain knowledge so that we may 
reduce these thicknesses on a sound basis. For example, the 150-foot 
dome at 3 miles would cost $61 per person and the 250-foot dome would 
.cost $62.50 per person. Land costs are not included here. 

We feel 10 square feet is necessary, using bunks. This can hold 
14,000 persons, for short stays, 23,000. That 6 square feet that Mr. 
‘Cohen mentioned is all right for a few hours. It doesn’t work out for 
long stay. You need at least 10. 

Mr. Hotirtevp. Did you say that the overdome structure there would 
be 4 inches thick ? 

Mr. Frrzcrratp. In the fringe area where you have only something 
in the order of 5 psi. We will go on to these others also. 

The choice as to size or number of levels to be used with any particu- 
lar shelter cannot be given as a generality. Rather, such facts as site 
‘availability, land costs, alternate peacetime use of the shelters, must of 
necessity govern this decision. 

It might be added that in downtown areas the etremely high land 
‘costs might lead to a solution where one uses a much more expensive 
underground shelter, but here the total cost might be less than using 
‘a less expensive aboveground shelter on extremely high priced land. 

None of the above cost figures are probably the actual costs if a large- 
scale shelter program should be embarked upon. It is quite obvious 
that considerable savings could be made by the use of specially 
‘designed, reusable forms and engineered construction methods. 

The cost comparison of a dome type structure with an arched shell 
or a rectangular-type structure can, nevertheless, be crudely made. 
Studies have shown that for the coverage of large areas, the use of a 
‘dome will invariably be less than that of an arched shell or a rectangu- 
lar structure by one or two orders of magnitude. On moderate priced 
land, the dome will still be cheaper even though the land use is less 
efficient. 

That is 830 pounds per pressure over pressure. Land costs are not 
included here. We will go on to those later. 

The combination of small high pressure underground structure per- 
haps similar to those tested by FCDA in Nevada costing $400 per 
‘person on a 10 square foot basis, and large fringe area shelters costing 
as low as $35 per person should lead to a complete shelter program for 
the entire country costing approximately $50 per person. 

This lower figure should be possible on a national basis and leads to 
‘a total figure of $8 billion for the Nation as a whole. 

Spread out over a 4-year building program, this would amount to 
$2 billion a year, or approximately 6 percent of the defense budget per 
year. 

It would certainly seem that a defense effort which although emi- 
nently successful in destroying an aggressor, allows 50 to 100 million 
citizens to be annihilated is hardly a successful defense. Before any- 
‘one would consider seriously such an expenditure, however, we should 
look at the survival comparison between evacuation and shelter. 
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This graph shows a comparison of survival for shelter and evacua- 


tion. Before commenting on the numbers, I should define a few of 
the terms. 


SURVIVAL COMPARISON 


CONDITION PERCENT SURVIVAL WARNING TIME 


EXISTING | 20Z | 20MIN. 


FREEWAY | 
EVACUATION ZO MIN. 


EVACUATION 90% (72 HR. 

SlaNEroRaN | Mire 65% 20 MINOR IK HR 
re ace 98% 2.0 MIN 
(ine a 100% '% HR. 


As you note, the last three bars apply to shelter. I have defined two 
types of shelter layout. One I term ring shelter, and the other blanket 
shelter. By ring shelter I mean a layout whereby one predicts an 
anticipated ground zero. The shelters are then built in the 114- to 5- 
mile annular ring surrounding this aiming point. 

In general, this philosophy has been used in the survival studies 
carried out by FCDA. The aiming point has generally been chosen 
to maximize the damage that an H-bomb could inflict on a city based 
on population density. 

If one relies upon protective construction in such a ring, however, it 
will readily become apparent to any aggressor that a new aiming point 
should be chosen so as to maximize the damage upon the shelters. In 
other words, no matter how clever one is at moving shelters away from 
ground zero, this very condition will create a new condition for ground 
zero. 

With this previous thought in mind, we have considered another 
shelter pattern which I refer to as blanket shelter. The philosophy 
here is to simply place these shelters more or less uniformly spread 
throughout the entire 5-mile ring covering the greatest population 
density in Milwaukee. It is apparent that to do this might seem rather 
heartless and cold blooded insofar as one could interpret this as con- 
demning several thousands of people to a sure death in the event of an 
attack. However, before leaping to such a conclusion, one should con- 
sider the fact that we do not know the enemy’s aiming point and we 
do not know his aiming accuracy. Hence the most we can do is at- 
tempt to minimize the casualties assuming the worst condition of at- 
tack. Now let us look at this graph again. 

Starting from the top, if we do nothing in our typical example city, 
Milwaukee, there will be only a 20-percent survival; that is more than 
800,000 Milwaukee citizens will be killed. Now if we spend the $78 
million for the improved freeway evacuation method, the results of the 
Wilbur Smith study show that for a 20-minute warning time which 
is insufficient for a mobilized evacuation to get rolling, we again will 
have only a 20-percent survival. 


998 CIVIL DEFENSE FOR NATIONAL SURVIVAL 


In the case of a 114-hour warning time and the expenditure of 
$78 million, the survival will be increased to 50 percent, or approxi- 
mately 500,000 persons. : 

The last three bars pertain to shelter survival. Using either a 
blanket- or a ring-shelter method, the two cases happen to give ap- 
proximately the same result for Milwaukee—one was about 638 percent 
the other was 64 percent—and assuming the very worst, from our 
standpoint, placement of a 20 megaton surface burst weapon, there will - 
be a 65-percent survival for either a 20-minute or a 114-hour warning 
time. 

This 1s based on a walking evacuation at 2 miles per hour with no one 
person walking more than a half hour. That 1s reasonable. It is 
backed up by operation Scat. These tests were carried out in Seattle 
and Mobile with walking evacuation. They (the test) agree that is 
conservative. 

Mr. Ropackx. Which direction are you walking? 

Mr. Frrzcrratp. Toward the shelter. The farthest is one-half mile. 
If you make a mistake you can’t go far wrong. 

People in the various office buildings dae, be told “You go to this 
one.” If you happen to be away from home, you don’t have to know 
ian car shall I get in toevacuate. Run with the crowd to the nearest 
shelter. 

Mr. Fasceti. What happens if you meet everybody else in town at 
the same shelter ? 

Mr. Firzerratp. In general this will not happen because the aver- 
age person working in the city knows which shelter he can go to. 
There will be at 5 or 10 percent fringe which is not where they are 
supposed to be and these shelters could take it and we reduce the 
space from 10 square feet to 9 square feet. 

I don’t think this is a major problem. 

If, however, it is true that we can rely on the predicted ground 
zero as defined by the FCDA, the use of ring-type shelter will pro- 
vide 98 percent survival with 20-minute warning time and complete or 
100 percent survival with 114-hour warning time. 

I do not believe these last figures because I don’t think there is 
a ground zero we can talk about so the 65 percent is 1t. 

Total cost figures for these shelters cannot be given immediately, 
but I think it reasonable to state on the basis of uniform costs given 
previously, that the entire shelter program should not exceed the free- 
way stage evacuation program in cost. 

_ Far more importantly, however, the shelter program provides im- 
measurably greater advantage in that many additional thousands of 
human beings will survive. 

To summarize, present technology of warfare using large megaton 
bombs invalidates the centuries-old principle that if the Armed Forces 
in the field are successful in holding the line, the civil population is 
safe. This change started in World War II on a limited scale. Evac- 
uation under existing conditions would lead to as much as 80 percent 
casualties in the event of a short warning attack. Improved evacua- 
tion will be costly and still lead to as much as 60 percent casualties. 

It is poor comfort to the civilian population to that extent to note 
that the enemy has been aeniiilabed but that only 20 to 40 percent 
of our population has survived. | 
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The contract with Lehigh involved a study of British shelters 
during World War IJ and the development of various types and 
methods, and designs of shelter structures for backyards, for family 
pol ian, for reinforcing basements of homes to provide shelters. As 

remember, there were two types of what would be referred to as 
communal types of shelters, where 50 or 100 people would be sheltered 
in one structure, rather than a very few people at their home or in the 
backyard. There were some cost and dispersion studies of shelter 
programs made as a part of that contract. 

That data of course were turned over to civil defense and I believe 
a good many of the designs that appear in the FCDA manuals which 
were referred to yesterday resulted from those studies. 

Another field which we were interested in at about this same time 
and which I think should be a little further described here is our 
participation in what was referred to yesterday as the Greenhouse 
program of atomic tests in the Pacific in 1951. 

Mr. Cohen, who testified yesterday, represents the firm of Amriann 
& Whitney which we engaged in 1949 to undertake the design cf the 
test structures which we proposed to build and test —_ the program 
as a part of the Army portion of a military structures effects test. 

Our proposed design was very unusual at that time in that we felt a 
structure could be designed to resist the dynamic loading of the atomic 
blast pressure which occurs over a very short period of time, a matter 
of less than a second in that case, and that if it could be determined 
how the structural] elements behaved during this relatively short period 
of time, for comparison with predictions it might be possible to work 
out design procedure which would be applicable to a wide range of 
structures other than the ones we were testing. 

It is very costly to test every type of structure in which one might 
be interested. It would require years and years and one would prob- 
ably never know for sure how to apply the results to a structure which 
you had not already tested. Sothe Corps of Engineers portion of that 
test program was oriented not just to finding out whether a structure 
would stand or fall down but how various elements that make up a 
building or a surface structure would behave, so that the knowledge 
could be applied to other designs and for other shapes and configura- 
tions of buildings. 

In that respect we felt we were very successful in that when we 
checked back after we had the measured results we were able to con- 
firm the design based upon the dynamic analysis. We hoped that by 
measuring at literally thousandth increments of a second during the 
time the pressure was working on the test structure what it was doing 
and how far it was deflecting or displacing, we can from that type of 
information develop a design procedure which could be applicable to 
many other structures. 

That was accomplished by this program and we are now in the 
process of putting the information in manual or useful form for mili- 
tary construction purposes. I say military because we have no au- 
thority to write manuals for dissemination of such information to the 
general public. 

During the time that Ammann & Whitney were designing this test 
structure for us the Civilian Defense Office of the National Security 
Resources Board approached us again with respect to getting assist- 
ance on a manual that they were considering. 
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TUESDAY, APRIL 17, 1956 


House or REPRESENTATIVES, 
MiniTary OPERATIONS SUBCOMMITTEE OF THE 
CoMMITTEE ON GOVERNMENT OPERATIONS, 
Washington, D.C. 

The subcommittee met, pursuant to adjournment, at 10:10 a. m., 
in room 1501, New House Office Building, Representative Chet Holi- 
field (chairman of the subcommittee) presiding. 

Present: Representatives Holifield, Mrs. Griffiths, Kilgore, Riehl- 
man, and Lipscomb. 

Also present: Michael P. Balwan, staff director; Herbert Roback, 
director of investigations; Earl J. Morgan, investigator; James F. 
Eckhart, assistant counsel; Robert J. McElroy, investigator; and 
Carey Brewer, Legislative Reference Service, Library of Congress. 

Mr. Houtrrevp. The subcommittee will be in order. 

This subcommittee has been engaged since January 31 in explori 
the problem of civil defense in many fields. We purposely ponte 
this method of exploration so that the committee itself would be well 
informed on these subjects before we called the Federal Civil Defense 
Administration before us. 

We intend to give the Federal Civil Defense Administration a 
complete hearing for as many hours as they desire to present the story 
of civilian defense. We feel that these public hearings are important 
to the Congress and to the Nation. It will provide a means for the 
a people to realize the enormity et the importance of this 

roblem. 

This morning we are very happy to have before us a most dis- 
tinguished witness, Gov. Val Peterson, who is the Administrator of 
Civil Defense. 

Governor Peterson has some prepared statements which I under- 
stand have been released to the press and which he wishes to give at 
this time. 

Governor Peterson, the committee is happy to have you before us 
and you may proceed with your statement as you planned. 


STATEMENT OF HON. VAL PETERSON, ADMINISTRATOR, FEDERAL 
CIVIL DEFENSE ADMINISTRATION; ACCOMPANIED BY H. L. 
AITKEN, EXECUTIVE ASSISTANT ADMINISTRATOR, FEDERAL 
CIVIL DEFENSE ADMINISTRATION 


Governor Pererson. Thank you, Mr. Chairman and members of 
the committee, I am very pleased to have this opportunity to appear 
before your committee. I might suggest in starting that in the time 
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that Civil Defense has been in being there have been just two congres- 
sional committees who have paid any attention to Civil Defense aside 
from the Appropriations Committee. One was the subcommittee of 
the Senate Armed Services Committee headed by Senator Kefauver 
which conducted hearings last year and then this committee which is 
conducting these hearings this year. 

We are pleased to have this attention on the part of the Congress of 
the United States. 

I should like to read 2 or 3 statements here this morning for the 
record. Then, of course, I am open to questioning on the part of the 
committee as you see fit and as are also the members of my staff who 
are assembled here this morning. I am very happy that you and the 
members of your committee were able to visit our headquarters at 
Battle Creek yesterday and am sorry that under doctor’s orders I was 
not able to accompany youon that trip. I hope you found it profitable 
and worth your time. 

I should like to outline for you today the civil-defense problem, as 
I see it, in broad terms and subsequently to discuss what has been done 
in civil defense at the Federal level, what we are now doing, and what 
we propose to do im the future. 

Your group is considering the question of whether civil defense is 
now adequate, and what may be done to make it effective against the 
awful threat of thermonuclear warfare. 

It has, by this hearing, also assumed the perhaps unappreciated task 
of increasing national awareness of this threat to the United States; 
you have shown an appreciation of the need for a program that would 
truly reflect the obligation of every American citizen to defend him- 
self, his family, and his homeland in the event of an enemy attack. 

Like those of us who bear the responsibility for administering Fed- 
eral civil defense, you wish that the civil defenses of this country were 
more extensive and more enthusiastically supported by the public. 

I expect that you would agree with me that there are no magic solu- 
tions to the grave problems of our national civil defense, and that in 
the laborious a for the means of our Nation’s ultimate survival 
— are no glamorous substitutes for experience, patience, and hard 
work. 

After I had held my present position about a year, a newspaperman 
wrote a piece in which he said, “This man’s assignment is such that 
for 1 year he has been staring into hell.” 

Now, I have been staring into hell for 3 years. It’s not a very pleas- 
ant experience. What did he mean by saying we were looking into 
hell? He meant simply this: 

Man has now invented weapons of such destructiveness and the 
means for delivering these weapons over long distances that he has 
about reached the point—not quite yet, but about reached the point— 
where he can commit suicide upon this earth if he sees fit to indulge in 
a thermonuclear war. 

_We need not await the arrival of the intercontinental ballistic mis- 
sile to picture whole — of our land laid waste. You have heard 
Dr. Libby detail the effects of the nuclear weapons of today, the city 
destroyers exist at this moment, and in quantity, complete with the 
means for their delivery. 

Only 300 such weapons with an explosive force of 10 megatons each, 
laid in the proper pattern, could devastate or damage so severely as 
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to render useless most installations in an area 60,000 square miles in 
extent. Only one-third that number of similar weapons would inflict 
some sort of blast or thermal damage to most buildings in a compar- 
able area. | | 

The 5 boroughs of New York City cover only slightly more than 
800 square miles, sprawling Los Angeles less than 500. When we 
relate these figures to the weapons potential I just referred to, we 
cannot escape the somber realization that the shadow of absolute 
destruction has been cast. | : 

I strongly believe that national security requires, in the final anal- 
ysis, total preparation against total war. Total, because every Amer- 
ican family could be a target. 

But President Eisenhower warned more than 2 years ago in an ad- 
dress to the United Nations, that the safety of all persons and all 
cities simply cannot be guaranteed even by the expenditure of vast 
sums for weapons and systems of defense. 

The President pointed to the “awful arithmetic” of nuclear weapons 
and stated that a surprise attack by an aggressor using these weapons 
= cause hideous damage despite the most powerful military 

efense. 

As the committee knows, there is no complete defense against such 
an attack. , 

Let there be no mistake, if war comes it will exact a fearful toll of 
civilian lives. Every citizen will be on the firing line. The Govern- 
ment could no more guarantee individual life than could a division 
commander in combat guarantee the life of each individual soldier. 

Perhaps I don’t need to dwell upon the destructiveness of modern 
weapons but a statement of their specific effects on an American city 
is the logical introduction to the problems we face. 

A 20-million-ton weapon will create a radius of total destruction 
of 5 miles. | 

If it is detonated on or near the ground there will. be a crater 
about a mile and a half across, 200 to 250 feet deep— so the buildin 
will be gone after the bomb goes off and a hole will be there, and nearly 
everyone within that 5-mile radius would be dead. 

The spot where the Capitol and this building stand might be just a 
lagoon filled with the waters of the Potomac. There might be such a 
thing—4 or 5 miles out—as a man having a good enough shelter to 
live through it, but 1t would take a well-constructed shelter, and a 
large amount of good fortune. 

The radius of heavy destruction is another 5 miles. The third radius 
of moderate damage is 5 miles. And the fourth and last radius of 
light damage is 5 miles. That’s destruction and damage for a radius 
of 20 miles. 

Within this radius, there will be a thermal wave that will go out 
for many miles, dependent on the atmosphere on the day and at the 
moment of the explosion of the bomb. Initial radiation will be gen- 
erally lethal only in an area where blast and heat have already taken 
their toll of human life. But in addition, there is the fallout problem. 

Lingering radioactivity in the fallout from the cloud can cover 
thousands of square miles and it can bring death to people if they 
do not get under the ground or get other protection. These elementary 
facts paint a grim picture, but it 1s not a hopeless picture as yet. 


1162 CIVIL DEFENSE FOR NATIONAL SURVIVAL 


Some persons have stated that the weakness of civil defense is more 
than, weakness—that civil defense is nonexistent. This statement 
should’ be-summarily rejected: 

It does a great disservice to the thousands of dedicated Americans 
who have faced up to the facts of our times and who have assumed 
responsibility for civil defense in their communities. 

The shortcomings of civil defense are nowhere more apparent than 
from the offices of those who are responsible for it. I believe we see 
the shortcomings in our progress across the Nation with much greater 
clarity than do our critics. But we also see our problems with greater 
clarity. Any allegation that civil defense does not reflect a recogni- 
tion of the terrible implications of nuclear warfare is nonsense. Those 
who live with these problems from day to day have a much sharper 
realization of the consequences of unpreparedness than do those who 
make periodic and sometimes emotional discoveries about the threat 
of nuelear: warfare. 

This is not to imply that civil defense is adequate. Far from it. 
There is serious question whether defense, civil or military, can ever 
be adequate—in any normal sense—to meet today’s weapons and those 
of the future. _ 

The plain fact i¥that national civil defense exists. It did not exist 
5 years ago. There is scarcely a city, county, or hamlet which does not 
have a civil-defense director. All States now have civil-defense laws 
and organizations. 

We recognize our shortcomings, but we also recognize our accom- 
plishments. These accomplishments are not always clearly visible, 
because they are gradual and seldom spectacular. 

Five years is a short time, but civil defense in modern times is 
scarcely older than that. And in 5 years we have seen weapons develop 
from the atomic bomb of Hiroshima size to multimegaton giants that 
create entirely new dimensions of catastrophe. 

In that period we have gone from the possibility of very little warn- 
ing time to hope of enough warning time for positive action, and we 
face a future when warning time may again be reduced to almost zero. 

We have gone from the time when disaster could be expected to 
affect only relatively limited areas, even though the areas would be 
large, to the possibility of almost unlimited disaster caused by the 
secondary effect we call fallout. In 5 years we have gone through 
periods of great international tension and periods of great hope. 

The clear eyes of hindsight sometimes fix on an action of the past 
as having been a glaring mistake, but I must wonder if we had those 
days to live over again whether we would have made any other 
decisions. 

Certainly, we could not know in the fall of 1950 that we would reach 
the spring of 1956 without having a general war. Our predecessors 
in civil defense became responsible at a time when we were fighting 
in Korea. 

That single circumstance required action rather than contemplation. 
Mistakes were made but they were remarkably few. 

In the last analysis, we must judge the performance not against 
any absolute scale but in relation to the size, the nature, and the difii- 
culty of the problem. 
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Even now the entire staff of the Federal Civil Defense Administra- 
tion includes not many more people than a single infantry battalion. 
The States and cities add only enough full time paid civil defense 
people to amount to a single regiment. In those few hands rests, at 
the moment, heavy responsibilities for the survival of 160 million 
Americans. 

This is not a complaint. I am proud of the accomplishments of my 
staff, and of the civil-defense staffs in the States and cities. I am 
proud of the progress they have made in tackling a terribly complex 
problem with only the slenderest of resources. 

The civil-defense workers have substituted devotion for dollars and 
have made brains, hard work, and long hours take the place of needed 
additional manpower. 

Together they have acquired an operational capability; they have 
established an emergency communications system that reaches every 
part of America; they have installed the main elements of an attack 
warning system, working in close cooperation with the Air Force; 
they have stockpiled appreciable amounts of emergency supplies; and 
they have alerted a large part of the American public to the dangers 
we face and to the need for taking steps to survive these dangers. For 
a long time we were about the only voice in America discussing these 
matters at all, official or unofficial. 

In short, national civil defense has undertaken a staggering job 
with a handful of full-time people, augmented by volunteers. I 
make no apology for the results. Under the circumstances, they have 
been magnificent. 

I salute the thousands upon thousands of volunteers who have 
given freely of their time, effort, and ingenuity. These volunteers 
cannot receive too much praise. We are all in their debt and only too 
often their sacrifices go unrecognized even by their neighbors. Their 
predecessors were the air-raid wardens of the Battle of Britain; 
anonymous until war came, then respected, honored, and decorated. 

You cannot beat volunteers when it comes to meeting a crisis or a 
short-term emergency, but there 1s great difficulty in maintaining the 
volunteer spirit, year after year. 

On the other hand, a paid army of professional civil-defense 
workers adequate to the job is not a feasible alternative. We un- 
doubtedly need an appropriate combination of both. 

It would be unrealistic to assume that merely by the expenditure 
of money, the uniforming of men or the addition of equipment, the 
Federal Government could solve the civil-defense problem. 

Under the Federal Civil Defense Act of 1950, Public Law 920, 
Federal Civil Defense Administration recommends, advises, and offers 
guidance to the States. We do not order nor do we direct. We have 
no command functions over these people. 

While I agree that more Federal authority is needed, any additional 
authority beyond that prescribed in the present law must not result 
in any diminishing of effort at the local level. 

One of the basic problems of civil defense has been to obtain recog- 
nition on the part of Government officials at all levels that they have 
a definite responsibility for the success of this program. 

I must add that I am familiar, of course, Mr. Chairman, with your 
statements during the past year that greater Federal responsibility 
and operational control are in order. 
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I know of no governor or mayor who thinks that the Federal Gov- 
ernment should accept less than a role of joint responsibility. 

You may ask, as I ask myself, what can we accomplish with our 
civil-defense endeavor? The answer is that a strong civil defense 
can be a significant contribution to the attainment of a just and lasting 
peace in the world. | 

For civil defense can be a great deterrent to war. It also can have 
lasting values in peacetime. | 

And in my judgment, assuming that the Russians can develop bombs 
and carriers in sufficient number and quality, assuming further that 
the Russians would attack the United States without notice, it is my 
belief that if we do not take more effective action in passive defense, 
nonmilitary defense or civil defense, whichever you want to call it, 
we could lose the war on that basis alone. 

A major accomplishment of civil defense is in natural disaster activ- 
ities. Many of the people of a community struck by disaster may not 
a known of its existence before the fact, but they knew it after- 
ward. 

Peacetime disasters have more than justified the cost of civil de- 
fense. Civil defense has acted in more than 100 emergencies in which 
the President has declared various portions of the country to be dis- 
aster areas. 

We have learned, and we are still learning, to cope with the destruc- 
tive forces of nature on a regional basis, rather than city by city or 
State by State. 

I notice that this committee has paid very little attention to this 
phase of civil defense and I trust while I am a witness you will ques- 
tion me about this area because I think we are establishing a pattern 
here that will be of great consequence in the development of a sound 
civil defense in the event of an attack. 

As this subcommittee knows, the Federal Civil Defense Adminis- 
tration is now the coordinating agency for natural disaster relief at 
the national level. 

I welcome the peacetime challenge it offers to our organization, and 
I am proud of the vigor with which my staff has tackled these exact- 
ing responsibilities. 

If there were no nuclear threat to the safety of this country, we 
could still use civil defense. 

In all but a few States, legislation now provides for civil-defense 
organizations to take over rescue and relief problems in peacetime 
emergencies. ‘This is important, because we have about 3 major local 
disasters every 2 days in this country—train wrecks, airplane crashes, 
fires, floods, industrial explosions, and the like. 

State and city civil-defense organizations have functioned effec- 
tively in this area in the past, and continue to do so. 

I venture to say that no community where civil defense has turned 
out to meet a situation that threatened to overwhelm its regular pro- 
tective services will ever again want to be without civil-defense train- 
ing and organization. : 

I know that is true in places like Massachusetts, Connecticut, Penn- 
sylvania, California, North Carolina, and many other places in the 
United States. | | 
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And I can assure you that. many places which lacked local civil- 
defense organizations of their own in the past, when emergencies 
arose, now have them. Adversity is sometimes a great teacher. 

I am sure the chairman and members of the subcommittee would be 
the first to agree with me that there are no simple solutions or fully 
adequate precedents for the complex problems of civil defense today ; 
there is no easy out for civilians. 

From the very beginning we have taken advantage of the best 
thinking we could get on civil defense. We have built on the sub- 
stantial accomplishments of our predecessors. We have studied the 
experiences of the British, Germans, and Japanese. We have ear- 
nestly attempted to get the best measure of civil defense for every 
dollar that we have been able to invest. 

The principles on which civil defense must operate have remained 
constant regardless of changes in weapons. ‘This is because there 
are only two essential principles that have any validity against nu- 
clear weapons regardless of their size: These are the principles of 
protection by distance, and protection by shielding. One can either 
get beyond reach of nuclear effects or take shelter from them. 

There is no other way. | 

Necessarily, emphasis on these principles has varied. It may vary 
again. The degree of variation must aia into account not only what 
is 1deal protection, but what is feasible. And it is at this point that 
most disagreements arise, for not even our severest critics have pro- 
posed any other principles. 

We shall not advocate that we abandon our cities and establish 
a different kind of civilization. To me, civil defense is a means of 
preserving and safeguarding lives and the spiritual, intellectual, and 
material resources which have made this Nation great. 

I also believe that only those actions which are clearly essential for 
national survival should be done in the name of civil defense. 

If we are really serious about surviving in the United States—and 
I don’t see too complete evidence that we are fully so—individually 
and at all levels of government, there are many things that we can 
do to prepare for attack as of today. What are these things? 

We have used the World War II experiences of European countries 
to develop plans for the postattack, or mopping up phase of civil 
defense. 

As I mentioned before, civil-defense organizations have been set 
up nevery State, city, and Territory. 

In that. phase I think we have done a reasonably good job in the 
United States. We vary from city to city and State to State. Some 
se ap are doing better than others; some cities are doing better than 
others. 

Some of them are doing a very poor job as a matter of fact. 

But in the rehabilitation and mopup phase, the techniques are 
known; the guidance is published. I don’t mean to sound complacent 
however. We have more to learn in this phase now because we have 
the problem of radioactive fallout. Much remains to be done in re- 
cruitment and training. We will never have enough trained civil- 
defense workers. 

The other area includes those lifesaving things that can be done 
before the bomb goes off. That is where a more productive area lies, 
it seems to me, 1n civil defense. What can we do there? 
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Of most significance are the survival plan studies begun by the 
Federal Civil Defense Administration last year. Here we are financ- 
ing studies that will create the most realistic operational plans for our 
target areas. When they are aye city and State civil defense 
people will have, as the result of Federal financing and guidance, 
operational plans tailored to their individual circumstances. 

These plans and the resulting programs will reflect the optimum 
combination of evacuation and shelter, and provision for reception, 
feeding, housing, and related welfare needs, including medical care. 

They are being made to meet contingencies arising from a variety 
of attack patterns, warning times, and weapons. 

This work has not merely been proposed, it has begun, and I know 
of no more effective approach that has been made to aid the cities 
and States in finding solutions to civil defense problems. We will 
strive to solve, in the most practical terms possible, the problems of 
protecting our population. 

That, very briefly, is our survival study program. 

The studies are necessary, and civil defense 4s necessary only be- 
cause in the past nations have never been able to refrain from war 
for very long. 

As a matter of fact, I recall reading some place that for every year 
of peace there have been 13 years of war in recorded history. 

he country will require the existence of civil defense as long as 
the military is unable to offer complete protection to the people from 
an attack on our cities. 

And our American military, in my judgment, is doing the very 
best job it can. But it is clear that a resolute enemy who sees fit to 
attack us and is willing to pay the price can put enough bombers over 
enough of our cities, carrying enough nuclear bombs, to bring a ter- 
rific destruction upon the people of the United States. 

As you know, the Office of Defense Mobilization has recently dele- 
gated to FCDA authority in the program of reduction of urban vul- 
nerability, including certain aspects of industrial dispersal. 

The proper execution of these programs may have great bearing on 
our survival as a nation. In this connection I repeat there are only 
two essential principles with any validity against nuclear weapons: 
distance and shielding. 

As far as distance 1s concerned, we have two ways of using distance: 
Evacuation, both strategic and tactical, which I have mentioned briefly 
in connection with the survival plan studies, and dispersal. 

In talking of dispersal, I do not mean transplanting existing indus- 
try to areas that may now be less vulnerable, but simply that in the 
eesti expansions of industry be placed so as to reduce our vulner- 
ability. 

I As convinced that recent enormous advances in communications 
and transportation make possible such dispersal without sacrifice of 
productive strength. 

In the era of intercontinental ballistic missiles, when our potential 
tactical warning time will be drastically shortened, dispersal appears 
the most effective preattack defense measure. 

The other essential element of defense against nuclear weapons, 
shielding, is simply the employment of shelter. 

We have designed and tested shelters that offer effective protction 
even within the A-damage ring of nuclear weapons. The cost is still 
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quite high per person. We are continuing to work on the problem, 
- and we have considerable hope that equal protection can be provided 
by less expensive designs now under consideration. 

We are also making substantial progress on improved shelter de- 
signs for incorporation into new homes, shelters that will afford much 
greater protection than the home designs now available, and at’a-cost 
which will be acceptable, financially, to our citizens. 

When our survival studies are completed, we will have much more 
specific information on shelter needs. But now we believe that a 
sound shelter program is possible and at a cost which this Nation can 
afford. 

In the end civil defense requires the participation of the people of 
America. There is no way—and there should be no way—to reim- 
burse the head of a family for making the elementary preparations 
that will provide protection for his family. 

There is no reason for paying people to learn the techniques of 
first aid, or for insuring that a sufficient supply of food is on hand for 
the family’s personal use for a few days. 

On the other hand, while the individual must assume the responsi- 
bility of learning the facts of civil defense, it is the responsibility of 
FCDA to see that proper information and leadership is available. 

In.elosing I should like to state that there is no certainty that any 
nation can survive an all-out assault with the thermonuclear weapons 
of our time. I only know that the destruction and loss of life would 
be terrible, and that it is late, and that we have much to lose. 

I know of no easy answers in this business of civil defense. And 
I would be very distrustful of anyone who a Sten any such easy 
answers. No one I know has such answers. ‘There is no such thing 
as aa ready for a war of this kind in any absolute sense. 

By that I mean the military is not ready, civilians are not ready, 
civil defense is not ready, no one is ready for a thermonuclear war 
and no one will ever be fully ready for a thermonuclear war except in 
the very limited sense that:some one might have his battalions in uni- 
form or have airplanes ready to fly. | 

And I am speaking now about civil defense—city, county, and local 
government, the Federal Government, the military, the scientists 
et hata in America and in the world—nobody is ready for this kind 
of war. 

But we must do the best we can. 

‘We are. kidding the people if we lead them to believe that we are 
ready for this kind of a war. 

Speaking for my agency, I know that we are doing our very best. 
With thoughtful help, constructive advice, and more widespread sup- 
port I am sure we can do better. But as of today I know that intelli- 
gent, devoted, hardworking people are giving their best efforts to 
solve the problems of civil defense. 

Thank you. 

Mr. Hourirmxpp. Thank you, Governor Peterson, for your presenta- 
tion. 

This presentation deals quite a bit with the philosophy of your 
Department and I believe that we should not pass it without some 
comments upon it, although I recognize the fact that you get into 
more specific detail in your second statement. 
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So at this time we will give the committee an opportunity to ask 
some questions of the Governor on this particular part of his testimony. 

Mrs. Griffiths ? 

Mrs. Grirrirus. I have no questions. 

Mr. Ho.rrtetp. Mr. Riehlman? 

Mr. Rireuutman. Mr. Chairman, I would prefer to ask some ques- 
tions on the other part of his testimony, which I understand he is 
going to give Sinediatule following this statement. 

Mr. Ho.trretp. Mr. Lipscomb ? 

Mr. Liescoms. The same, Mr. Chairman. 

Mr. Ho.rirrevp. Mr. Kilgore? 

Mr. Kircore. I have the same viewpoint. I would like to wait until 
after the second statement. 

Mr. Ho.iFretp. I think we should probably explore just briefly a 
few points in this general statement. The picture which you have 
given us has been a pretty grim picture of the impact of nuclear war- 
fare upon’a highly developed nation, such as ours, Governor Peter- 
son, and I can state that I agree with your statement as to the like- 
lihood of havoc and chaos in our country if we were hit at this time 
by nuclear warfare from a first-class power. 

However, you also say in your statement that there are things that 
can be done. The exploratory operation of this committee is to find 
out what can be done, what has been done, and what should be done 
in this field. 

We are not out to criticize the people of the Civil Defense Admin- 
istration. We recognize that you have a corps of = that are 
highly devoted to this work, but we also recognize the fact that we 
have an obligation as Members of Congress to the American people to 
discharge our responsibility. 

In your statement on page 3, you say that President Eisenhower 
warned more than 2 years ago in an address to the U. N. that the 
safety of all persons and all cities simply cannot be guaranteed even 
by the expenditure of vast sums for weapons and systems of defense. 
Of course the question before the committee is not to guarantee the 
safety of persons but to increase their chances of survival. 

Down further you say: 

The Government could no more guarantee individual life than could a division 
commander in combat guarantee the life of each individual soldier. 

The problem is not whether the Government is expected to guar- 
antee individual survival to the whole population but the real problem 
is can we do things that can reduce the number of casualties perhaps 
by millions. 

Page 4, you say: 

There might be such a thing for 4 or 5 miles out as a man having a good enough 
shelter to live through it— 

referring to a nuclear attack— 

but it would take well-constructed shelter and a large amount of good fortune. 


On this problem we will want to explore with you what has been 
done by your Department in the shelter field, what you have advo- 
cated in the shelter field. We will want to explore the factor of these 
survival studies which you have ordered to be made, which means 
further delay in the advocacy of a shelter program for our Nation. 
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_ We wonder why with the knowledge that you have on hand and 
the knowledge that the Atomic Energy Commission has developed 
in the tests in Nevada in conjunction with your agency, where you 
participated in some of these tests and made some notable discoveries, 
we wonder why the American people have not been given a more 
effective program in the shelter field. 7 

You speak of radiation. We know that there are enough fac 
known at the present time about radiation. Testimony before our 
committee by Dr. Libby of the AEC has indicated that patterns of 
radioactivity will occur hundreds of miles, hundreds of square miles 
downwind from a nuclear explosion and yet the people are no more 
ee pga today than they were at the conclusion of the first atomic 

ydrogen tests in 1952 and 1953 and 1954 from this radiation, and 
yet there are things that can be done to protect them and the attack 
might occur tomorrow and no such things have been done. 

Words have been spoken but no effective program is now in being 
by the American people to protect them. 

On page 5 you say: 

That any allegation that civil defense does not reflect a recognition of the 
terrible implications of nuclear warfare is nonsense. 

In all of your statements in the pamphlets that your agency puts 
out, it 1s well reflected that there is a recognition of this terrible 
implication of nuclear warfare. The thing that faces this committee 
and what we must explore is what has been done in this field to give 
these people protection against nuclear warfare ? 

You go on ahead on page 5 and say— 

That this is not to imply that civil defense is adequate. There is a serious 
question whether defense, civil or military, can ever be adequate in any normal 
sense to meet today’s weapons and those of the future. 

We know at this time the power of the offense is in much greater 
degree than the power of defense, so we know that there cannot be 
either a guaranty of survival or a completely adequate program, but 
this does not excuse your department and the Congress and the admin- 
istration from advocating the best program that is possible in this field. 

Then you go ahead and say— 

The plain fact is that national civil defense exists. It did not exist 5 years 
ago. There is scarcely a city, county, or hamlet which does not have a civil 
defense director. All States now have civil defense laws and organizations. 

Well, this is a true statement only from a relative standpoint, because 
the civil defense that does exist is inadequate, and I don’t think that 
even any of the most enthusiastic members of your department would 
say that we have any way near adequate, even 5-percent adequate. 

Governor PETERSON. Doss the chairman know of anything that is 
we age for thermonuclear war including military defense? 

r. HoxuirreLp. I know of many things that can be done. 

Governor PETerson. Do you know of anything that is adequate to 
meet that kind of war ? 

Mr. Ho.irmvp. If you mean completely adequate ? 

Governor PETEerson. Yes. 

Mr. Horirretp. My answer would be “No.” If you mean improve- 
ments over existing conditions, my answer would be “Yes.” 
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Governor Peterson. So we have spent X number of billion dollars 
for a military defense that cannot completely defend the United 
States. : 

Mr. Hotartetp. That is true. We have not spent any ways near a 
relative or even one three-hundred-and-fiftieth as much to protect the 
75 million. people in our cities. from the standpoint of the protection 
which they could have if a few billion dollars were spent. It may be 
that we are just a little bit out of balance, that we are spending $35 
billion a year for a military defense, a strong right-hand punch, and 
leaving our glass jaw unprotected. 

Governor Peterson. I would have to agree with you utterly in that. 
I would suggest that when I was before the Appropriations Committee 
asking for as little as four or five million dollars for various items I 
have found that the judgment expressed by the chairman here does not 
necessarily correlate with that of the Appropriations Committee. 

I find that in the Congress that there is a great lack of correlation on 
the part of Members of the Congress with reference to their division 
of responsibility between various committees. 

Mr. Horirietp. That is very true. One of the reasons we are holding 
these hearings is to develop that sense of awareness on the part of the 
Congress and to try to give you some help. 

Governor Peterson. I think that is very fine. © 

Mr. Ho.irretp. That’s the main reason for these hearings. 

Governor Peterson. I can assure you that the Kefauver hearings 
which I thought were helpful in this general area did not help par- 
ticularly before the Appropriations Committee. 

Mr. : I don’t know about that, but I believe your appro- 
priations have been better since that time. 

Governor Peterson. They have been better every year but slightly 
SO. 

Mr. Ho.irierp. Not enough, I will go along with you on that 
thought. 

On page 7 you speak of your emergency communications system that 
reaches every part of America. And the stockpiling of the emergency 
supplies. We will want to go into some detail on that. We have been 
briefed of course on the attack warning system, and I can say that I 
believe that your administration has done a good job as far as getting 
the warning down to the key points for distribution, but from that 
point on in the local States and communities, at this time I believe 
that there is a failure to carry through with the work that you have 
done in that field. 

On page 8 you say— 

Under the Federal Civil Defense Act of 1950, Public Law 920, Federal Civil De- 
fense Administration recommends, advises, and offers guidance to the States. We 
do not order nor do we direct. 

This is very true. The question is not whether you are complying 
with the Federal Civil Defense Act of 1950. We believe that you are. 
The question is: Is the Federal Civil Defense Act of 1950 adequate in 
terms of today’s needs since the hydrogen weapon has been developed 
in 1952 and 1953 and the Federal Defense Act, Public Law 920, was 
passed in early 1951. 

You say in the next paragraph— 


I agree that more Federal authority is needed. 
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I think the committee agrees with that. The question is what plans 
does your agency have to ask for additional Federal authority? To 
come before the Congress and ask for legislation that will give you the 
authority that is needed to do a more effective job. ; 

I think the subcommittee will concur completely with the praise for 
the volunteers in this whole field of effort but the question is: Can we 
doa good job with volunteers? Do we need some additional help from 
possibly National Guard organizations, Reserve Officer Corps organ1- 
zations or even a Federal Civil Defense Agency based on State or- 
ganized units as is prescribed by Congress in Public Law 364, I believe. 

Governor Pererson. Are you referring there to the State Guard, the 
enactment of last year? 

Mr. Houirrep. Yes. 

Governor Prererson. You may want to discuss that later in detail. 
I think it is unrealistic but we can discuss it at that time. 

Mr. Hottrietp. That would be fine. We would like to have your 
testimony on that. 

I think that it has not met conscious expectations, 

Governor PEeTerson. You are not going to get the Governor of a 
State to ask for appropriations for a State guard when he has a Na- 
tional Guard at his disposal during peacetime with about 90 percent 
of the total expenses of maintaining it paid by the Federal Govern- 
ment. It is contrary to the elementary facts of political management 
of a State. 

Mr. Hortrretp. These are some of the things that should be brought 
out in further testimony. 

Governor Pererson. It is one of the things that looks good on paper 
a is probably of little significance when it comes down to doing some- 
thing. 

Mr. Ho.trrevp. Yes. 

On page 9 you say: 

I know of no governor or mayor who thinks that the Federal Government 
should accept less than a role of joint responsibility. 

We have copies of letters from the governors and the mayors which 
we have had placed in a committee print and which we will present to 
you at this time. Most of the governors and mayors complain about 
the lack of Federal responsibility 1n this field and they desire more in 
the way of not only of Federal guidance but Federal assistance. 

Some of them have even gone so far as to say that a nuclear attack 
on the city of Chicago or Detroit was an attack upon the United States, 
and not just on the city of Detroit or Chicago. 

They have even intimated that the Federal Government has a re- 
sponsibility not only to fight wars on the perimeter but also to take 
a more definite responsibility in the field of sheltering the women 
and children of the men in the fighting forces and the people that are 
left behind, the old, the aged, and the younger children. So it isa 
question of what degree of Federal responsibility. Is it going to bea 
degree that results in a completely ineffective civilian defense in terms 
of giving people the chance to survive or is it going to be a responsibil- 
ity for planning and for financial responsibility which will give the 
people a chance tosurvive? That is the question before the committee. 

Governor PETErson. I would offer just one brief comment. Ob- 
viously I am thoroughly aware of the attitudes of governors and 
mayors because I work with them constantly and have considerable 
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‘sympathy for the viewpoint that you expressed. But I point out two 
things, that the nature of civil defense is such that the attack will be on 
cities and States and counties where people live and we will have to 
use the instruments of the cities and States, the facilities they have, fire 
fighting and others. We can never have a civil defense that is totally 
a Federal responsibility in my judgment, unless we want to become a 
unitary type of Government which can be argued on its merits but 
which I personally could not accept. | 

I doubt whether the committee could. In addition to that we want 
to be careful that we don’t fall into a trap here. There are some gov- 
ernors and mayors who have not met their responsibility in this field 
and would like to shove it off on George, would like to have the Fed- 
eral Government assume it. 

I would only argue that this job is so big and the nature of the prob- 
lem is such that it will require the best efforts and probably some money 
as well on the part of the people at all levels of government, county, 
city, State and National. | 

I have no doubt that as time goes on it will require a greater accept- 
ance of responsibility on the part of the Federal Government and I 
personally believe aie a so if we can maintain the balance. 

Mr. Houtrrevp. I think I can agree with you on that statement. 
The question is the degree of Federal responsibility, and speaking 
as an individual, I would say that that degree of responsibility at this 
stage has not been borne and this is not a criticism of you as an in- 
dividual at all. 

It 1s equally a criticism of the Congress for not being aware of 
this situation, I think we all have to bear this burden of responsibility. 
All of us who have knowledge in this field. : 

Governor Pererson. This field does not have the political glamor 
or appeal of the farm problems or the opening of the baseball season 
and many other things that Congressmen respond to more rapidly. 

I understand that Congressmen—and I don’t mean this in any 
critical sense at all, because I have practiced some in the field of 
politics myself—are pretty busy people and they can only respond to 
about so many things in the course of a day or a session and they will 
respond to those things where the pressures are felt and I am afraid 
there isn’t very much pressure in the field of civil defense as yet. 

As a matter of fact, one great American says that civil defense will 
never amount to very much until this becomes a political issue. I 
don’t see signs of it being a political issue yet although I understand 
1 or 2 mayors have been elected or defeated on this issue. Until the 
time comes that the Congressmen are subject to the pressures from 
home I doubt whether we will get very far educating them on the 
Washington level and I have some basis of experience for making that 
statement. ; 

Mr. Ho.trretp. Maybe this committee will be able to generate a 
little pressure at home. We are going into some of these cities and hold 
civil-defense hearings within the next 2 or 3 months and we hope to 
hear the story direct from the mayors and governors as to what their 
experience has been in dealing with the FCDA and what they think 
it would take to make an effective, a more effective civilian defense 
_— a they think the Federal Government’s responsibility is in 
that field. | | | 


CIVIL DEFENSE FOR NATIONAL SURVIVAL 1173 


That is one of the reasons why we are going into this problem. You 
say that civil defense can be a great deterrent to war and it can also 
have a lasting value in peacetime. I think that if the American people 
and even if the military people understood what a great deterrent a 
real civilian defense could be to a war, we would have a little more 
enthusiasm and support for civilian defense. 

Governor Peterson. May I quote a great American soldier maybe 
the greatest although it 1s dangerous I guess to start classifying 
soldiers. 

General LeMay, after I had been placed in this assignment, told me 
that he thought that next to a strong striking air power, civil defense 
could be the No. 2 deterrent to war. He based that on an experience 
of his own in Japan during the last war where he went in to bomb 
certain targets and caught them unprepared and brought about a 
great degree of destruction. 

He was not able to return for a week or 10 days. He was never able 
to complete his objective because in that interim period the Japanese 
had gone underground and scattered the facilities he was trying to 
knock out and he was never able to accomplish it. I think there is a 
great understanding of nonmilitary defense on the part of some 
members of the military, not all. As a matter of fact I assume the 
military has some difficulty to accommodating itself mentally to the 
facts of a nuclear age as do other people in life. 

This is not critical of the military. We all find it difficult to under- 
stand the destructiveness of these great weapons. I would also like 
to say that if we don’t have a strong civil defense we could very well 
lose the next war. 

Mr. Houtrrevp. And it could be an invitation to an enemy to attack 
us because a surprise attack of this type could throw us into such 
chaos as the military could not continue to function in their field. 
The logistics of supply and transportation would be so interfered 
with that it would be impossible for them to continue their military 
effort but for a very short length of time. 

Governor Peterson. I think it was Dr. Oppenheimer who in re- 
ferring to a nuclear war between the United States and Russia said 
something to the effect that we would have two great scorpions lying 
in a glass jug mortally wounded. 

I don’t know that that is correct because if we assume that the 
Russians will have the advantage of surprise in the attack upon the 
United States, and assuming that they have in their stockpiles the 
weapons they need and the means of delivery of those weapons and 
those assumptions would seem to be sound, then by the fact that they 
name the time when the attack occurs, there is no reason why they 
should not have their cities evacuated, their people in places of safety, 
and when our retaliation takes place, there is no reason why we should 
be able to destroy millions of Russians in the same way they will 
probably destroy millions of Americans in view of our present degree 
of preparation. 

In addition to that, such information as we have out of Russia would 
indicate that they are doing a much better job than we are in dispersing 
industry and going underground. 

If they put a reasonable percentage of their war production poten- 
tial underground and provide facilities for their people to go under- 
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ground at the edges of their cities and there is some indication that 
that is going on, as is the case in Europe generally, then it would 
appear that they have laid the foundation to minimize the effects 
of our retaliation in considerable degree. I think there is a real threat 
to the safety of America in that direction. 

A while ago you were talking about giving the American people 
protection, I don’t know exactly in what manner you were using the 
words—— 

Mr. Ho.iFrevp. I will use your words. You say that there are only 
two principles, that they have remained constant ever since the advent 
of atomic and hydrogen war; one is protection by distance and the 
other is protection by shielding. That is what I mean. I will use 
your words to answer you. 

Governor PETrEerson. We have made available to the American peo- 
ple and are constantly making available to them plans for shelters. 
There is nothing to prevent any citizen in the United States today 
from taking the action which is necessary to protect himself. 

Mr. Houirte.p. There is nothing to prevent any citizen from buying 
himself a machinegun or Springfield rifle, or 1f he has enough money, 
& - plane too, to protect. himself militarily, but we don’t expect him 
to do it. 

Governor Peterson. I trust enough of us will have some type of 
armament as time goes on in this country. There might be an occasion 
when we might need it, I don’t know. At any rate, there is no reason 
why American industry can’t start to disperse. There is no reason 
why they cannot go underground. Except when you make suggestions 
of this type, you have the chamber of commerce to consider imfne- 
diately in various places in the United States. 

Mr. Horirietp. We have them to consider when we suggest high 
taxes for military purposes too and for foreign aid, so let us not tay 
it all on the chambers of commerce. 

Governor PETErson. Not 1f you spend some of it in the neighborhood 
in which the chamber is operating. Former Secretary Talbott got 
into a good deal of trouble when he suggested that some of the air- 
plane industry should be put in other places than Los Angeles and 
put underground. A fearsome attack was made upon him at that 
time. I also recall when I testified by invitation of the chairman 
and under threat of a subpena for the development of the upper Colo- 
rado watershed. 

Mr. Ho.irtetp. You are not speaking of this chairman, of course. 

Governor Prererson. No, not this chairman. There were rather a 
large number of stories appeared all over southern California about 
how bad such a thing would be. I am suggesting that there are man 
things that the American people could do individually or throug 
industry without waiting for Government. 

Mr. Houirretp. Or through Government leadership. 

Governor Prrerson. The leadership has been offered so far; we 
have offered proper plans. 7 , 

Mr. Hortrrevp. The Government took the leadership in the upper 
Colorado and planned to spend a billion dollars for that development. 
That was executive leadership that brought that before the Congress 
and pressed for its passage. It was not the individual people. 

Governor Prrerson. I would only differ in this respect. I think 
probably many people have spent a lifetime out in that area working 
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for this development. It happens that it eventually was recom- 
mended by the administration. 

I think we need a combination of all these factors. The point I 
am trying to make is that there are many things that people can do 
if they are willing to pay for it and exercise some initiative on their 
own. If by using the words “give the people protection” we mean the 
development of the protective devices by the Government, then we 
have not done it. 

There is no question about it. I think we will have to do a great 
deal of it. 

Mr. Houirtevp. That is what I think, too, Governor. I am in agree- 
ment with you on that. That is one of the reasons we are holding these 
hearings. 

Mr. Lipscomb ? 

Mr. Liescoms. Just to clarify your position with respect to the 
Los Angeles Chamber of Commerce, would you like to restate your 
policy on dispersal and how it differs from Mr. Talbott’s? 

Governor Perrerson. I don’t know enough about Mr. Talbott’s 
policy. I can express myself on my policy. 

Mr. Liescoms. It was Mr. Talbott’s policy we were objecting to. 
So why don’t you restate your own position so you won’t get into 
deep water ? 

overnor Peterson. I got into a good deal of water on what I said 
about the upper Colorado watershed. It was said very carefully and 
properly , pone That is beside the point. With respect to indus- 
try I would say that I would not be in favor of taking any existing 
industry and picking it up bodily and tearing it out of any com- 
munity because you would upset the economy of the community and 
you would upset the tax base and that creates simply an impossible 
situation. But I believe sincerely that when it comes to expansions of 
industry that the expansion should be located in such a way as to 
take advantage of distance and some of them should be placed under- 

round. 

i I think a perfect example of what I have in mind is one you will 
find acceptable. I was talking to Dr. Robert Wilson, chairman of 
the board of Standard Oil Company of Indiana. He served on one 
of the high-level continental defense committees down here some time 
in the last 2 or 3 years. He went back to his board of directors and 
said, “The expansion which we have planned for Whiting, Ind.”— 
where they have a large establishment—“we will place out at Mandan, 
N. Dak., in the Williston oil basin, as a matter of offering greater 
security,” and that is the program that they are undertaking. They 
did not hurt Whiting, Ind., in the sense of taking anything away 
from them. They did create another target and that makes it more 
difficult for the Russians to knock out the petroleum base of this 
country. 

That is what I have in mind. I would not suggest that we go to 
Detroit or go to Michigan and pull out the entire motor industry. 
That would be a silly situation, but as we expand that industry or 
any other industry we should be giving thought to placing these things 
underground and placing them all over the United States regardless 
of what the chamber of commerce thinks about it 1f we are serious 
about survival in our country. 

72796—56—pt. 4 - -10 
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If Mr. Talbott said the same thing, I am in agreement with. If not, 
that 1s another matter. 

Mr. Lrescoms. That was not his attitude exactly. That is what 
excited us. | 

Have you followed the matter closely enough to determine the 
attitude of California industry such as Lockheed Aircraft? They 
are doing what you suggested. 

oe PETERSON. I am happy to hear that. I had not followed 
that. 

Mr. Lrrscoms. I read recently of their expansion of a plant in 
Georgia and their expansion of a plant—forgive me, Mr. Chairman— 
in Florida. 

Mr. Hottrretp. We will forgive you as long as we have Mr. Fascell 
from Florida on our committee. 

Governor Peterson. That is wonderful. The real test of whether 
we are serious about survival will come when American indust 
starts relocating its expansions, some of them underground and all 
of them taking advantage of distance. Bofors in Sweden, one of the 
great armaments factories in the world, is scattered over 25 miles on 
= the earth and the sensitive parts of it are down deep in the 
rock. 

The minute we move in that direction we will be serious about 
survival as a Nation. 

Mr. Ho.irtetp. We had one witness, Mr. Fitzgerald of the American 
Machinery & Foundry Co., who testified that their company was 
going underground in Alabama. That is the only one who testified 
on that point. Iam glad you brought up the fact that the governments 
of Europe in some instances are taking steps to protect their people 
by underground shelters, and if I recall correctly the government is 
building them. They are not requiring that the individual citizen 
build these 2helters. 

Governor Prrerson. That is true. The best example of shelter 
building I know of in the world is going on today in Sweden and also 

Norway. In the center of Stockholm is a shelter that wil] take 10,000 
- people. They can complete another one very hurriedly that will take 
20,000. There will be about 5 or 6 of those in that metropolitan area 
which contains about 800,000 people. The one shelter they have com- 
pleted, a beautiful thing that I saw just last December, will take the 
10,000 people. The Swedish Government entered into a contract with 
an automobile dealer in the city of Stockholm and he paid them for a 
35-year lease, 40 percent of the total investment made by the Swedish 
Government in the construction of that shelter. It is being used for 
sales of automobiles and storage of cars in peacetime. It is a very 
elaborate affair. It has living accommodations in it, feeding facilities, 
gas filters because they expect the Russians to use gas in the event of 
war. 

There are some of those being built in Denmark as well as in Norway. 
I don’t know what the Russians have done in this field. It is difficult 
to find out. Our information is pretty sketchy. But I know they are 
building public shelters in mountains at the edges of the cities. 

If I may refer again to the Los Angeles area where evacuation has 
been in considerable disfavor and in some confusion, I have always 
thought that there was a tremendous opportunity for the people in 
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that great area to take advantage of boring into those mountains for 
public shelter. 

How it will be financed becomes a question we may pursue here 
further as we go along. 

Mr. Ho iriEvp. One of the factors that I want to commend you on 
is the fact that you are getting around to this survival study, which 
in my opinion is at least the prelude—I am not saying we should stand 
still until the survival studies are completed. I think we have enough 
information in Government agencies today that we don’t need to stand 
still to evolve a program until those are finished. At least it 1s a 
recognition of the fact that regions are involved in any kind of an 
effective civil-defense plan and not just small political subdivisions 
which, of course, is where the responsibility is placed in Public Law 
950. 

Out of those studies I hope will come something that will be sold 
to the people as being practical. Take the case of Minneapolis and 
St. Paul. I have been informed that Minneapolis has a very good 
defense system but St. Paul has practically none. Yet they are just 
across the river from each other. It is obvious they would both be in 
the same target area of a nuclear weapon if one were exploded over 
either city. It is this sort of thing that exists in America that causes 
this committee a great deal of alarm. 

Mrs. GrirFirus. Mr. Chairman, you suggested, Governor, that you 
would consider this country serious about survival when its industries 
started dispersing. You are not suggesting that this Government is 
so weak that it is going to wait until industry decides what to do before 
it takes adequate measures to protect itself and its people, are you ? 

Governor Peterson. No; I don’t think so. I think that the Gov- 
ernment and industry will have to proceed together in this area. But 
I know of no reason why industry should wait for Government. 

I have met with the steel industry in this country 2 or 3 times. It 
has tremendous resources, maybe in some sense greater than the Gov- 
ernment of the United States. Ona purely physical basis its balance 
sheet might look better than that of the Government of the United 
States, which does not look too good. No; I wouldn’t suggest that the 
Government is weak. I am not suggesting that. I would suggest 
that both industry and Government should go hand in hand in this 
area. 

Mrs. GrirritHs. But the Government could now take adequate 
steps to guarantee the dispersal of industry. It could either reward 
or punish, through its tax laws or through ordinances or through other 
governmental devices see to it that industry is dispersed. Could it not? 

Governor PetErson. I think that is broadly correct. It is not quite 
that easily accomplishable, but I think it is broadly correct. 

Mrs. GrirFirus. I agree it 1s broadly correct. But isn’t it really 
time, according to your own statements, that we begin to take those 
actions ? 

Governor PEererson. You are right. I personally agree with you. 

Mrs. Grirrirus. I expect to see you before the Banking and Cur- 
rency Committee explaining how you do this. 

Governor Peterson. I may be there. I recall last year I was before 
several committees simultaneously, which was an interesting expe- 
rience. I enjoyed that and was courteously received and treated. So 
far we have no law which permits us to move effectively in this field 
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of industrial dispersion. It is true that ODM has handled the _— 
for a period of years under which it extended certain tax benefits, more 
rapid tax writeoffs, to people who disperse certain industrial plants. 
This is no criticism of ODM. I think that law was helpful in some 
respects, but it barely touched the problem. I don’t think anybody 
would deny that. 

Mr. HotiFreip. Hasn’t is failed to touch the problem because the 
majority of the tax amortizations were granted to industry over the 
past 5 or 6 years not on the basis of dispersal but on other criteria ? 

In other words, it was not confined to dispersal; there were a great 
many other points in the criteria of tax amortization gifts, 1f you want 
to call it that. 

Governor Prererson. I don’t think I should make any comment on 
it, because I don’t know enough about it, Mr. Chairman. 

Mr. Ho.irietp. You spoke of these survival plans studies, and we 
would like to have a very complete presentation on that. And on the 
shelter, too. Your man, Mr. Benjamin Taylor, gave this committee a 
very good briefing yesterday at Battle Creek, Mich., on the shelter 
problem. We feel that the people ought to know what you have 
planned in that field and what could be done to give them a much bet- 
ter chance of survival, and I think the committee was heartened some- 
what by the degree of security which could be brought to your urban 
populations by the proper type of shelter shielding. We want that 
given to us ina complete form. 

You made the statement on that point that we have designed and 
tested shelters that offer effective protection even within the damag- 
ing ring of nuclear weapons. The cost is still quite high per person. 
But when we explored the cost of shelter we found out that in relation 
to the military expenditures it was surprisingly small to give protec- 
tion to some 75 million to 80 million people in our urban centers, it 
was much less than 1 year’s total appropriation for the military, for 
Instance. 

About a third of the total appropriation for the military in 1 year; 
yet if we are to believe your experts in that field, this type of shelter, 
if it were put into being, would give a protection to 75 or 80 percent 
of the 75 million or 80 million people in these urban centers. We 
will want a complete presentation on that, too. 

Governor Pererson. I would only offer this one word of caution. 
That these are studies and they are continuing and definitive answers 
are not readily available in this area. 

I am sure the committee understands that from the briefing 
yesterday. 

Mr. Houtrtevp. Well, if I know that my family for the cost of a few 
hundred dollars can have the chance for survival, it 1s definitive 
enough to me to support such a plan when the alternative is com- 
plete lack of protection. 

Governor Prrerson. Yes. All I am asking or suggesting is—— 

Mr. Houirrerp. I don’t want to evacuate my family out in the 
Mojave Desert outside of Los Angeles in the summertime when it is 
125° to 130° out there. I would rather take a chance in a scientifically 
devised shelter. 

Governor Pererson. You and I differ. I would rather be in the 
desert when the bomb goes off. 
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Mr. Hoxtrretp. I have had the job of getting from the Rose Bowl 
parade to my home, which is 10 miles away, and that has taken me 
4 or 5 hours. I doubt if we would have that much warning time if 
a submarine started to shell the city with atomic shells. 

Governor Peterson. [I am reminded of the time Dr. Ralph Lapp 
asked me.a.couple.of years ago how close you could build a shelter to 
the point of detonation of a 15-million-ton bomb and live. I told him 
that was damn academic and he better try it himself. I wouldn't. 
He insisted and I thought about 5 miles, which was guesswork on my 

art. He used his slide rule and said, “You are wrong, it is 4 miles.” 
he only danger is you don’t know where that bomb is going to ex- 
plode and the Russians might be 2 miles closer to you and then the 
shelter business becomes academic. 
long the ICBM comes into being we have little choice except 
shelter. 

Mr. HotirteLp. What is your estimate based on the best military 
testimony as to when that will come into existence ? 

Governor Peterson. I don’t know whether it is 1 year or 5 years or 
10 years. 

Mr. Ho.uirretp. This committee has had some testimony from the 
military on this poimt in which they think the intercontinental bal- 
listic missile may be in existence in a very few years, and it is not 
too early to start preparing for it, in my opinion. 

Governor PErerson. If we could know the exact day when an ICBM 
would be usable that would be the date that we should forget all about 
evacuation except strategic and that should be the date when we 
should put our entire reliance on dispersal and going underground, in 
other words, building shelters. 

I am afraid that we are approaching that date so we have to be 
planning and thinking and working in that direction. 

Mr. Houirm yp. I think this committee agrees with you on that. 

Governor Peterson. As to the exact date I doubt if anyone knows 
that at the present time. 

Mr. Hottrierp. You spoke of Dr. Ralph Lapp, the question of a 
20-megaton bomb and a shelter within 4 miles of 1t. Did he also talk 
to you about 514 million people getting out of Los Angeles County 
on 4 roads, about the chance a man would have in that kind of a case? 

Governor Peterson. No; but so far as our highways are concerned 
in America I don’t know of any State or city that has highways that. 
are adequate to peacetime use let alone wartime use including Los 
Angeles which has some fine freeways but they don’t lead far enough 
out in the country and there are not enough of them. 

Mr. Houirretv. We have only 4 or 5 outlet roads from the county 
because of the mountains that are behind the city. 

These are some of the areas we will want to explore more fully. I 
thought as long as we were talking about the philosophy of this, we 
might as well note the interest of the committee in specific testimony 
which we understand you are ready to give. 

You have an additional statement which you want to give, and I 
suggest that we have a 5-minute recess at this time and then you can 
give that statement. 

Governor Peterson. Thank you, sir. 

(Short recess.) 

Mr. Hotrrtetp. The committee will be in order. 
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Mr. Rieni~man. Mr. Chairman, I had said that I would not question 
the Governor on his first presentation, but I do have one question I 
would like to ask him. 

Mr. Ho.irieip. Proceed. 

Mr. Rresiuan. Governor, in your statement, you have said and I 
am sure we all agree with you that a strong Federal civil Defense is 
going to be and will be a strong deterrent against any aggression. 

I am wondering, in your activities in the past 3 years as the head of 
the Federal Civil Defense Administration and dealing with the De- 
fense Department, what the attitude of the Defense Department has 
been and how they have expressed it to you with respect to a strong 
Federal civil defense? 

Governor Peterson. I am not conscious of any opposition on the 
part of the Defense Department to a strong civil defense. 

Mr. RreEtHMaANn. I am not suggesting that there has been any open 
opposition. I am interested in knowing what their cooperation has 
been and whether they are enthusiastically supporting this program. 

Governor PretTerson. The cooperation has improved constantly in 
the 3 years I have been in this position and today is very good. 

Of course, the Department of Defense has a primary mission and 
like everyone is mainly concerned with that primary mission and but 
I think the coordination and the understanding and mutual helpful- 
ness is quite good today. 

- J don’t think it is perfect but I think it is improving all the time. 

Mr. Rreniman. After one of the presentations at Battle Creek 
yesterday, concerning the question of the cooperation and an under- 
standing on the part of the Department of Defense and the understand- 
ing on the part of the administration to advise the people across the 
Nation so they know what they can do to help themselves and what 
they must do to make this a strong, virile program for the defense 
of our people, I have come to the conclusion at least—I don’t know 
how the rest of the members of the committee feel—that we have to 
have strong support from the Defense Department for civil defense. 

It can’t be a lukewarm approach and it can’t be one of “we are 
willing to give what cooperation we can.” The point I am driving at 
is this: Whether or not there is in the minds of those in the Defense 
Department a feeling that if they take a strong stand for Federal civil 
defense, it is going to affect in some way their own activities and the 
funds that will be allowed for the Defense Department. 

I hope that is not creeping into the minds of our people in the 
Defense Department. I think it would be too bad and would be very 
effective as a deterrent to our getting the cooperation that we need 
from the civilians in our country to assist in this program. 

Governor Pererson. I think what you say is absolutely correct, Mr. 
Riehlman. I have had a feeling that when our survival studies were 
far enough along, or a number of them, not all of them but a number 
of them, we could come up with a sound civil defense program, sound 
for the foreseeable future, not knowing what type of a weapon may 
be in being tomorrow. | 

I am not at all certain that our scientists will be limited simply to 
the development of thermonuclear weapons. 

TI am not at all certain that we may not find some way of transmit- 
ting death by other means—I am not discussing anything secret here 
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because I don’t know anything about it—I am just saying that I think 
our potential for destroying ourselves seems to be unlimited. 

At the same time science and everyone else in the world seem to be 
very backward when it comes to developing a social consciousness 
and enough commonsense for men to live in peace. | 

Iam afraid we will find superior ways of destroying ourselves above 
and beyond the thermonuclear weapon. I am certain it is not the 
final and the ultimate weapon. 

It is my belief, Mr. Congressman, that some time in the next year 
and a half to 2 years, maybe it can be done sooner than that, I don’t 
know, we can go before the Congress with a sound program, with 
price tags attached and that day it seems to me there will be a show- 
down in this country on whether we are serious on civil defense. 

On that day when we go in with the price tag attached, civil defense 
is going to cost so many hundreds of millions or billions of dollars 
and is going to become a material factor in the fiscal considerations 
of the Government of the United States. It could be possible that 
some people in the military are looking at this as a competitive factor 
in the long run. But I would be doubtful. I don’t think that feeling 
exists in any position of real responsibility in the military. If it were 
there, it would receive pretty short treatment from the President. 

Mr. Rresiman. There is another factor here. The testimony that 
the committee has had and the feeling that you have outlined in 
your statement that there is no strong civil defense and in the case 
of an attack on this country, the military will take care of the job 
anyhow, why should they take a particular stand and get enthusiastic 
about Federal civil defense ? 

That is another thing we have questioned and I think it runs 
through the minds of our military very strongly. 7 

Governor Prrerson. I don’t believe that in the top echelon of our 
military they want anything to do with operating civil defense. 

Mr, RreHuman. I agree with you. They say they don’t but in the 
back: of their minds they recognize off the record that they will 
be called on to do that job. That is what they are thinking about. 

Governor Peterson. They will be called upon to support civilian 
authorities to the utmost. They will be at the disposal of the Presi- 
dent, who is commander in chief of the military forces and the Gov- 
ernors of the States who will be his lieutenants, carrying on respon- 
sibilities for him above and beyond their very great powers in the 
event of a war. I think that most men in the American military 
respect our civilian tradition in this country and they are not inter- 
ested in injecting the military any further into the civilian aspects of 
our Government than it presently is. 

I would not be in favor of that because there is a danger when you 
get into that area that someday somebody might take over by force 
of arms. It has happened in other countries. It has not happened 
here but it could happen here under the right circumstances. 

Mr. RIEHLMAN. y agree that we would not want it to happen. But 
I think it is embedded in their minds that they will be called upon 
to do it and it is their feeling today that they will have to. 

Governor Pererson. The military may have had somewhat the feel- 
ing toward civil defense that I assume the New York Yankees have 
toward a neighborhood softball team. I don’t doubt that that might 
have been true. But I think that they are helping their weaker 
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brother more comfortably and I think they will continue to as they 
fully appreciate the implications of the thermonuclear age. 

Mr. Rrmeutman. You have said that they are going to be called 
upon to assist Federal civil defense. How strong a plan for that do 
we have and what do we have in being ep | in respect to that plan? 
What.-are they going to be'called upon to do? . 

Governor Peterson. Well, those plans are not completely spelled 
out, but I can assure you that the plans are being made and have 
been in the process of being made for the last year or two in this 
area, which is totally new in the history of the United States and the 
world. The executive branch of the Government is planning in this 
area and some of that responsibility rests wtih me, some of it with 
Dr. Flemming, and some with Secretary Wilson. 

Mr. Ho.trtexp. I think you have brought up two very important 
subjects which we might explore later but I would say this. I would 
like to know from the Governor if he believes that the Department of 
Defense believes that civil defense is an important factor in their 
ability to continue their military mission ? 

Governor Peterson. Yes; I think that is true. I think when I 
came down here 3 years ago that was not as true as it is today. I 
think that was very natural and normal. There is a tendency in 
any line of activity for one to overemphasize his own importanee in 
the total scheme. I think some military men may put too much 
reliance on their ability to retaliate for the reasons [ expressed here a 
while ago. 

Assuming that the enemy is going to strike first, he has a tremen- 
dous advantage along the lines I indicated. I think anyone who 
thinks in terms of the destructiveness of nuclear weapons and recog- 
nizes what a shambles an enemy could make of a large part of the 
United States with a relatively small number of weapons, anyone 
who thinks of that at all recognizes that you won't be able to move 
troops around the world the next morning. 

The question will be whether we can live here in the United States. 
Survival here at home will be the most important thing. We hope 
that the Strategic Air Command and certain elements of the Navy 
and the ground forces can be in the air immediately upon the notifica- 
tion that the enemy is on the way and that we can be retaliating and 
wreaking a terrible destruction in the other country but I also believe 
that there will be vast elements of the military that won’t be able to go 
anywhere the morning after the attack and will have no greater 
responsibility than to help the American people get on their feet. If 
Eisenhower 1s President, t am certain that 1s exactly what they will be 
doing even though some of them may not recognize that today. 

Fighting men will have new responsibilities in a nuclear war, differ- 
ent than those they had before. We won’t be marching out to battle to 
the sound of music. We won’t be shipping out people by ships to all 
parts of the world. We will have the job of seeing that we have 
enough to eat, enough energy and enough material to continue to live. 

We will have a sad, stark, miserable situation in the United States 
if they attack 30 or 40 military bases and 30 or 40 cities successfully. 

Mr. Rrenuman. Mr. Chairman, I don’t want to continue this any 
further if you don’t want me to. 

Mr. Howirrevp. Go ahead. This is as important as anything we 
have discussed this morning. 
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Mr. Rreutman. In view of the fact that you do have some plans in 
being and you are going to expand these plans, Mr. Chairman, I would 
feel that the committee should ask the governor to have his staff give 
us information, if he possibly can, on exactly what their program and 
plans are. You will recall that we had a rather difficult time getting 
from the military any plan or program that they had for working 
with Federal Civil Defense other than saying they were going to 
cooperate and help and assist. 

I don’t know that you can draw a blueprint as to just exactly what 
they will be called upon to do because we don’t know at the moment 
what the emergency is going to be, but I think there should be some 
overall program and plan and, as has been indicated, it apparently 
is in being or they are planning for it. To help us in our planning 
and our thinking as to what can best be done to be helpful I think it 
would be well for the committee to have that information if it would 
be agreeable to the Governor. 

Governor Peterson. I would suggest, Mr. Chairman, that if we are 
going to discuss problems that are a joint responsibility of mine and 
Dr. Flemming and Mr. Wilson, I would suggest that probably some- 
day it would be appropriate if the committee met with these three 
individuals or their representatives to discuss planning in this broad 
area. 

I would think primarily the responsibility here should rest on Dr. 
Flemming, because he is the President’s staff representative in this 
broad area and both the Secretary of Defense and I have certain broad 
responsibilities. 

I am perfectly willing to discuss it, but I believe it would be a more 
orderly approach to the matter to have the three of us come in to- 
gether or if we can’t all three come, our appropriate representatives. 

It may even be that some of this should be discussed in executive 
session. 

Mr. HouiFreLp. We have had, of course, Dr. Flemming before us 
and we have also had the Chiefs of Staff before us, so we are somewhat 
acquainted with their attitude on a lot of these things. 

Mr. Rreniman. [ will end my questioning by saying that if there 
is a plan, I think the committee should have it. If it is Just being 
discussed that is another thing. If it is in the discussion stage, of 
course, Dr. Flemming did say that he would come back and discuss 
some of these matters with us after we had heard from Governor Peter- 
son. So I would be willing to forego asking any more questions in re- 
spect to this situation until we get from the staff the plan they have. 
If it is just in the formative stage of discussion, there won’t be any- 
thing that can be useful to us, and we will have to wait to get the 
other people the Governor suggested before the committee. 

Governor Peterson. Anything that is my responsibility under Pub- 
lic Law 920, I am perfectly willing and happy to have the opportunity 
to discuss before this committee and publicly. 

Any responsibilities that I have by Presidential direction fall, I 
think, into a little bit different category, particularly where they are 
shared with other people and those responsibilities are the ones I am 
alluding to here. 

There is nothing mysterious about this, but we are approaching a 
totally new area and I would prefer to try to approach it on that basis. 
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Mr. Ho.utrrerp. I think it would be a fair summary if I would say 
that the Chiefs of Staff in their testimony before us, which I under- 
stand has been made available to you, have very strongly testified that 
their primary mission is a military mission and that they want to be 
relieved of civil-defense responsibilities, while at the same time, of 
course, expressing the fact that they would give such aid as they could 
give to civil defense in the event of an emergency. This whole field 
1s very Important because of the declaration of martial law in Opera- 
tion Alert which has brought about this interest in the procedure, and 
I know it is very important from a psychological standpoint in the 
acceptance of civilian defense and the obtaining of volunteer help. 
If people are under the illusion that the military is going to take over, 
you are going to have a very hard time to get them to take responsibili- 
ties on a civilian basis, and, of course, this committee does not want 
to be a party to relieving the broad mass of the people from the things 
which they can and should do. 

And we don’t want to be a party to creating an impression that the 

military is going to do the job for them, because we just don’t believe 
that that is going to happen. 
We believe, of course, that the military will do what they can. 
Their testimony causes me to bring up this question with you. You 
are of the opinion, are you not, that the strongest possible civilian 
organization should be developed to do this job even though in the 
case of an extreme emergency they might have to operate under mili- 
tary orders. 

Governor Peterson. I can’t conceive of us ever operating under 
military orders unless there is complete chaos in the United States. 
The military does not have, and cannot have enough people in uniform 
to meet this problem. 

It is much bigger than the military ever will be. The military has 
no special experience and competence in this field. I know of nothing 
about being in a uniform that prepares you to become the mayor of a 
city, the governor of a State, a member of a State legislature, or a mem- 
ber of a city council. 

~—_ Ho.iriretp. You would exclude the Presidency from that re- 
mark? 

Governor Pererson. I did not include it. I would exclude George 
Washington, too, I guess. 

Mr. HouiFreLp. You will forgive me that facetious remark. 

Governor Pererson. Certainly. I hope we have a lot of them as we 
go along. 

Mr. Hotirretp. I happen to be in full agreement with you clear on 
up to the President. 

Governor Peterson. Well, I am certain that excepting on election 
day, you may be in agreement there, too. No; 1t would be disastrous 
and I think it was bad for civil defense when the impression got out 
that the military would take over in case of war. If that is the case, 
I would say let them take over today. That would be the logical thing 
todo. Isay to you very frankly, personally I would be very happy to 
7 — right this morning by Secretary Wilson if that were to be 
the plan. 

Mr. Hortriretp. Unfortunately, we are going to insist that you stay 
in your job for a while, Governor, until we get this civil defense really 
working. 
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Governor Prrerson. I am sorry to have quite a long statement 
here covering a pretty broad subject and I can only cover it then 
somewhat sketchily but I think it is necessary then to lay the founda- 
tion on which to proceed. 

At this time I am happy to report on the recent activities of the 
Federal Civil Defense Administration and to tell you what has been 
done in civil defense at the Federal level, what we are now doing, 
and what we propose to do in the future. 

In this report I shall touch briefly on the following aspects of civil 
defense: Survival planning, increased Federal authority, use of exist- 
ing Government agencies, delegations, attack warning, emergency op- 
erations, communications, Operation Alert 1955 and 1956, operation 
cue, radiological defense, public information, national organizations, 
civil defense abroad, research, natural disasters, survival planning. 

As we are all aware, there is no precedent in United States his- 
tory for defense against nuclear weapons. In planning for survival 
in acountry as vast and highly populated as the United States obstacles 
of enormous complexity are encountered. 

I know of no single survival plan which can be equally applicable 
to each metropolitan area. On the contrary, every city must develop 
special survival plans of its own. This is perfectly evident when we 
compare the distinctive characteristics and requirements of, let us 
say, New York City and Denver, Colo. 

ot only must the plans be adapted to the distinctive characteristics 
of the area but they must also be flexible. A wide range of warning 
times and an equally wide range of weapons must be considered. We 
think it most probable that attack in this immediate period would 
come from piloted jet bombers carrying nuclear weapons in the 
megaton range and delivering them with considerable accuracy. Tacti- 
cal warning of this sort of attack could be 2 or 3 hours for the first 
targets attacked. 

In the future, and it may be within 5 years, the intercontinental bal- 
listic missile could be employed against us. 

The nuclear warhead could be large but the accuracy of delivery 
would be considerably less than that of a bomber. 

Tactical warning of attack using ICBM’s could be a matter of 
minutes. We cannot fail to anticipate that the changing nature of 
war may involve us in defenses against chemical, biological, and other 
weapons delivered by a wide variety of means. 

The tactics of civil defense are necessarily complex and our greatest 
concern is the matter of giving adequate emphasis at any day and 
date to the most probable threat without being blind to the different 
requirements of other threats. 

This consideration is part of our survival planning and of all our 
other planning and developmental activities. 

The survival of populations likely to be the targets of thermonu- 
clear weapons will depend upon a balanced application of evacua- 
tion and shelter. 

Space and shielding are our only weapons in civil defense. The 
destructive effect of recently developed thermonuclear weapons is so 
great that it is unthinkable for people to remain near the heart of 
a probable thermonuclear target if there are any possible alternatives. 

So, the commonsense answer appears to be evacuation, in combina- 
tion with the utilization of predetermined shelter. Evacuation—to 
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escape blast, heat, and initial radiation. Shelter—of substantial 
strength outside the areas of heaviest damage for those who must 
remain, and lighter shelter beyond the probable target area to escape 
radioactive fallout, the lethal secondary effect of a thermonuclear 
ground explosion. 

Funds to make an excellent start in the survival peeps! field were 
appropriated in the last session of Congress and are advanced by 
FCDA to State or local governments after individual project agree- 
ments have been approved by our national headquarters. 

These studies and the additional ones on which we have firm pro- 
osals already involve areas of the country which contain more than 
alf our total population. 

In the initial phase of the survival plans, State or municipal plan- 
ning officials design their study, take stock of existing community 
data, and conduct preliminary surveys and a 

This kind of orderly process is saving us both time and money. 
In addition, analysis of this sort has practical application to the 
operational plans of today. 

In other words, it serves as the basis for an interim operating plan 
or indicates where modifications are clearly needed. We are striving 
for a practical payoff at each stage during the survival plan studies. 

In some instances, as in Milwaukee, which I should point out has 
been one of the cities in the forefront of civil-defense activities gen- 
erally, survival planning is on a single city basis. In many other 
cases, Massachusetts, Oklahoma, and Connecticut, for example, we 
are negotiating planning agreements on a statewide basis. 

That’s true, too, Mr. Chairman, In your State in California. 

In a third category, we authorize joint survival planning for a 
whole cluster of targets. For example, New York City and the sur- 
rounding localities in New York State, northeastern New Jersey, and 
Connecticut comprise a target and evacuation area of such criticality 
as to require a joint survival plan project. 

The governors of the three States involved and the mayor of New 
York created a joint committee to supervise the conduct of the project, 
and FCDA signed a contract approving the survival study. 

The importance of pushing ahead on such a plan will be appreci- 
ated when we consider that the survival activities of over 14 million 
people are involved in this area. 

While the survival plan studies are going to contribute to a great 
number of areas of civil-defense planning and operations, they are 
already having a profound influence on one organizational concept to 
which we and many others have given considerable emphasis. 

That 1s the concept of metropolitan area planning. In the develop- 
ment of the proposals for preliminary survival plan studies, a large 
number of political subdivisions have had to face up to the fact that 
they could neither plan nor operate separately. There are many local 
and State legal barriers to be overcome, of course. But now that the 
principle itself is me recognized and accepted, we can get on with 
the job of nig e differences. 

I think probably there will be a lot of differences and we may have 
a good deal of trouble in this area. 

Mr. Hotirretp. Doesn’t it mean, the very fact of the advent of 
these weapons which transcend city, county, and State boundaries, 
doesn’t that make it an absolute necessity that we start planning on 
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civil defense in areas which would be affected by the explosion of these 
weapons ? 

Governor Pererson. I certainly think so, Mr. Chairman. 

Mr. Hotirretp. What are we going to do in the field of cooperation 
where an important part of a target complex refuses to do anything, 
either for budgetary reasons or because of lack of interest? What 
are we going to do in that case? What can we do under the present 
law ? 

Governor Pererson. We can’t do anything today under the present 
law, except to exercise persuasion which we are trying to do by every 
means we know how. 

I think we will have to amend our law—we have three possibilities. 
One is to employ the compact principle. The other is to create au- 
thorities for the purpose of civil defense, on the pattern of the New 
York authority, involving New York, New Jersey, and Connecticut. 

The other would be to amend our law to give the Administrator of 
Civil Defense authority to go into such areas and take whatever action 
is necessary whenever there is a failure on the part of any govern- 
mental subdivision to enter into this enterprise seriously and effec- 
tively. 

i omit ago, I asked the governors of America when they were 
assembled here for one of the several meetings we have conducted 
to brief them on enemy weapons and capabilities, the foreign situa- 
tion, civil defense, and other subjects, I asked the Governor’s Confer- 
ence to create a committee to work with my people to try to come up 
with some type of governmental! device that would permit us to oper- 
ate in this area. 

That committee has now met and they have agreed upon certain 
changes in the law that they think are advisable. The next thing will 
be to get those before the Congress in the proper manner so the Con- 
gress can act upon them. 

Mr. Ho.irietp. They have agreed upon amendments to the present 
law or a courept of the function of the Federal Government which 
does not exist! 

Governor Prrerson. They have agreed on amendments to the 
present law that they feel would bring about the degree of authority 
that would be necessary on the part of the Federal Government to ac- 
complish these objectives. 

Mr. Ho.uirretp. Do they comply in general with the recommenda- 
tions of the project East River ? 

Governor Peterson. You mean the original project East River or 
the updating or both? 

Mr. Houtrrevp. The review, which was substantially the same. 

Governor Prererson. Yes. I think broadly they do and they agree 
with some phases of the Commission on Intergovernmental Relations 
report. 

r. HoniFrELp. You were a member of the Intergovernmental Com- 
mission ? 

Governor Peterson. That is correct. 

Mr. Houirretp. I am pleased to see that although in most fields they 
did not recommend increased Federal participation, they did recognize 
this aaa was one where Federal participation should be in- 
creased. 
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Governor. Perrrson. It was the unanimous opinion of the 25 mem- 
bers of that committee that in this area the responsibilities of the Na- 
tional Government would have to be increased. 

Mr. Ho.irimvp. You spoke of this cooperative plan of the three 
——s I believe. as that New York-Connecticut, and New 

ersey ? 

Governor Pererson. Yes. 

Mr. Howirretp. They are the committee appointed by the governors 
to arrive at these studies and conclusions. 

Governor Prerrerson. Each governor designated his civil-defense 
director to represent him and that constitutes the committee under 
the chairmanship of the civil defense director of the city of New 
York acting for Mayor Wagner, and they are the committee going 
ahead with the studies at the present time. 

We have entered into a similar agreement in the Philadelphia 
area which involves three States, too—New Jersey, Pennsylvania, and 
Delaware. 

Mr. Hottrretp. Have their studies arrived at the point where they 
are willing or ready to make any kind of a public report? 

Governor Pererson. No. Asa matter of fact, we are trying to en- 
courage these people to move more rapidly. I want to suggest, how- 
ever, that under our law and under our traditions in America, we 
can’t force this thing. 

We have to try to lead it. As a matter of fact, I know of no way 
that you can force any mayor or governor, I know of no authority 
that can force them in this country. 

Mr. Ho.uiFie.p. This tri-State group is a different group from the 
governors’ conference group, isn’t it? 

Governor Peterson. Yes, it is. 

Mr. Hotirre.p. This would be an experiment in three States try- 
ing to compose their differences and for mutual protection agreeing 
on one master plan for civilian defense in their area. 

Governor Peterson. Yes. This may be worthy of your time. When 
we met in Philadelphia, there was assembled in the council chambers 
under the leadership of former Mayor Joseph Clark, of Philadelphia, 
3 governors, representatives of 11 counties and 39 cities, and Federal 


representatives, both regional and national, all assembled in 1 room to © 


discuss at one time the problem of the survival of the metropolitan 
area of Philadelphia. 

I assume that there never has been such a meeting before in the 
history of the United States. That is one reason why I think that it 
is important that we pay some little attention in these hearings to our 
national disaster experiences, because in your State of California, I 
recall a meeting Soo after Christmas in Governor Knight’s hearing 
room that was participated in by all the responsible officials in the 
State of California that had anything to do with disaster relief, the 
city officials, county officials, all of the Federal regional representa- 
tives, including the military and those of us who came out of Wash- 
ington, including a number of Congressmen and California’s Senators 
and those of us representing the executive branch all assembled in 
1 room to discuss how to meet 1 problem. 

That again, I think, was a unique meeting in the history of the 
United States. 
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Some people who want quick and doctrinaire solutions to these 
things have a tendency to overlook the significance of these meetings 
in the field of political activities and human relations. This is a much 
more difficult field than any other I know of in the world, including 
the upper reaches of mathematical studies or scientific conjecture or 
philosophical debates. How to work with human beings is the most 
difficult of all undertakings, and we are making some progress. 

I don’t think it is anywhere near fast enough. 

Mr. Hotirietp. At the same time I think you will agree with me 
that we can’t let the safety of these great target complexes rest on 
completely voluntary participation, if we are going to have any chance 
for the continuity of the lives or the industrial production in these 
areas. 

Governor Pererson. A significant element of any survival plan is 
testing. We are urging all cities to participate in tests as they de- 
velop their survival plans. Only through testing will the authorities 
work the kinks out of their plans, and only through testing will the 
individual citizen begin to comprehend his planned role in an emer- 
gency. 

Like any good community plan, survival planning takes brains, 
teamwork, time, and money. I am happy to say that, with the ex- 
ception of time, the country possesses these elements in abundance. 

Of course, we have to be thrifty with both time and money, but we 
believe the economical] use of our assets will pay off with the production 
of a very satisfactory combination of survival plans. 

One of the most important products of the evidence gained from 
the survival studies will be an ability to price out an even more fully 
balanced program for a solid national civil defense. 

I have here copies of our present printed guidance on the survival 
plans, M 27-1, which is the Survival Plan Manual, and M 27-2, which 
18 the Survival Plan Workbook. 

I submit them to you at this time rather than lengthen my remarks 
on this most important subject. 

(The documents referred to are in the files of the subcommittee. ) 

Mr. Ho.irrm.p. Since time is getting short, we will save our 
questions. 

Can you be with us Thursday morning ? 

Governor Prrerson. Yes. 

Mr. Ho.irretp. Then we will save our questions for Thursday 
morning and let you go ahead with your statement. 


INCREASED FEDERAL AUTHORITY 


Governor Peterson. Since the passage of the Federal Civil Defense 
Act of 1950 the power of the weapons against which we must build 
a civil defense has increased perhaps a thousandfold. 

The stockpiles of such weapons have also grown. As I have indi- 
cated in public statements during the past year, I am convinced that 
greater Federal authority and responsibility are now in order. 

A similar view is held by many groups and individuals who have 
given considerable attention to the problem of effective civil-defense 
preparedness. The National Planning Association and the Com- 
mission on Intergovernmental Relations have urged greater Federal 
responsibility. 
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The 1955 Review of Project East River stated : 


The technique of utilizing metropolitan target zones for planning and oper- 
ations in nonmilitary defense will require a material increase in the Federal 
Government’s leadership, authority, responsibility, and operational~control of 
nonmilitary defense while retaining the essential elements of State and local 
participation and responsibility. 

As you well know under Public Law 920, 81st Congress, we recom- 
mend, advise, and suggest to the States; we do not order nor do 
we direct. When the act was first passed this was probably enough 
but today it is not. 

I am familiar, of course, Mr. Chairman, with your statements on 
this subject. 

One of the most, if not the most, important factors in the develop- 
ment of effective civil defense is training and education. 

_ We will need about 150,000 trained civil-defense leaders in order 
to assure that we will have competent personnel to assume command 
and control functions in our survival efforts. 

We need a trained cadre of 10 to 15 million volunteers to man the 
technical services organizations, and we need to give some training to 
the entire general public to insure that the people will be prepared 
to act intelligently and appropriately in an emergency situation. 

FCDA has outlined plans for the accomplishment of this extensive 
training program, but to date the results of our efforts have reached 
little more than the token level. 

If we are to achieve even minimal success in the training area— 
and I use minimal to mean the lowest possible numbers of trained 
personnel required to make our planning really operational—we are 
going to need both better control and support of training and edu- 
cation activities in the States and their political subdivisions. 

There are many statutory forms which could be applied to civil 
defense ranging from the present law to a far extreme of a Federal 
civil-defense corps with the Federal Government exercising direction 
and control over even the local units. 

bibs in FCDA have been studying this problem intensively for many 
months. 

My staff has made certain recommendations to me for a legislative 
program as well as certain major administrative changes which can 
be made without statutory revisions. 

These recommendations appear to have promise of achieving the 
Federal coordination and direction required by the present threat. 

The proposals to which I refer are briefly the following: 

1. Authority to éxercise greater control over the civil-defense ac- 
tivities of the States and their political subdivisions through the in- 
crease in Federal grant-in-aid type assistance to include contributions 
toward personnel and administrative expenses. 

9. Authority to exercise greater control over civil-defense activities 
related to metropolitan complexes which include more than one State 
through Joint State commissions or authorities. 

8. Incorporation in national programs—such as the construction 
of roads, schools, hospitals, public buildings, and defense facilities— 
of a specific requirement that civil-defense measures be observed with 
respect to provision of shelter, location, protective construction, com- 
munications, and emergency use. 
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4, Establishment and maintenance by the Federal Government of a 
nationwide system for monitoring and reporting radiological fall- 
out. 

5. Emergency military assistance to civil defense in an attack, 
comparable to assistance in disaster relief in peacetime. Preparation 
to include. | 

(a) The training of regular forces, reservists, and National Guard 
troops in support of civil defense as a task within the military mission. 

(6) The orientation of training of Reserves toward the civil-defense 
support task as well as specific civil-defense assignments for indi- 
viduals and some units based upon preattack arrangements. Among 
obvious exceptions would be such units as the Air National Guard and 
antiaircraft units, since they have an immediate military mission for 
defense or retaliation. 

6. The establishment of a new agency of Government responsible 
for all elements of nonmiltary defense including civil defense. 

We have recently assumed responsibility under delegation from the 
Director, Office of Defense Mobilization, for the programs of reduc- 
tion or urban vulnerability and the continuity of essential functions 
of State and local governments. 

These are necessary parts of a total civil-defense program and 
contribute to an increase in the Federal role. With regard to the other 
program changes described above, I anticipate that I will receive con- 
siderable guidance from the survival studies which I discussed above. 

As we move through initial phases of the survival studies in many 
of our metropolitan complexes, we shall be gathering the basic infor- 
mation against which to test the practicability and feasibility of these 
recommendations. 

I will then be in a position to propose to the President valid legisla- 
tive and executive changes. 

When the Congress appropriated funds for survival planning in 
the last session it had a right to expect that FCDA would adjust its 
— and programs as it gained new knowledge from these practical 
studies. 

_ Certain of the recommendations of my staff have substantial impli- 
cations both with regard to Federal expenditures and Federal-State 
relationships. 

I regard it essential that we weigh these and analyze them as part 
of the survival planning program. 


USE OF EXISTING GOVERNMENT AGENCIES 


It has long been my conviction that civil defense to be adequate 
and workable should be thoroughly woven into our way of life. 

It is my point here that it should not be necessary for civil de- 
fense to be crying alarm. 

Rather, the necessity for civil defense should be so apparent that 
every citizen can know that when the alert is sounded, civil defense 
will be in a position to proceed competently into action. ‘ 

Every public servant, whether city or county, State or Federal, 
should have an emergency civil defense assignment and have been 
trained in the performance of that duty. 

72796—56—pt. 4——11 . 
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For many—like the fire, police, and medical services—it will be con- 
tinuing to do, under the most adverse circumstance, those things which 
the individual public servant is paid to do normally. 

For many others, it will be adapting skills and abilities to do quite 
a different job. 

DELEGATIONS 


On the Federal level, one of the basic tenets of civil defense is 
that the FCDA will make maximum use of the existing resources of 
other Federal agencies. 3 

This we do, under Public Law 920 and with the approval of the 
President, through an extensive delegation program. 

Our purpose is to take advantage of the competence of existing 
Government departments and agencies. We seek to utilize their 
technical know-how, their long-established channels of communica- 
tions, their well-defined areas of responsibility, their extensive ex- 

erience at their own Jobs, their skilled personnel, and their invalua- 
le prestige in the community. 

The President of the United States has approved the delegation of 
33 specific civil-defense activities to 7 departments and agencies of 
the Federal Government. 

These important measures concerning research, planning, use of re- 
sources, and emergency operations are designed to build into the Fed- 
eral Government all phases of civil defense. 

In the broadest terms let me cite some examples: | 

The Secretary of Health, Education, and Welfare is responsible for 
planning, guidance, and action concerning biological and chemical 
warfare against humans; the radiological effects of weapons; financial 
or other aid to people in want due to enemy attack; protection of foods 
= a against contamination; and civil defense education in the 
schools. 

I want to say right here that the Department of Health, Education 
and Welfare has taken this delegation with utmost seriousness an 
has done an exceedingly fine job and with very limited funds. 

Possibly we will discuss the funds situation at a later time. 

The Secretary of Agriculture is responsible for combating biological 
and chemical warfare against animals or crops, preventing and con- 
troling enemy-caused fires in rural areas, and maintaining adequate 
emergency food supplies for attacked or support areas. 

The Secretary of Commerce is responsible for designation, use, co- 
ordination, and emergency clearance and restoration of highway and 
street systems, emergency traffic control, and for developing a system 
whereby the pattern or radiological fallout may be forecast. 

Here again the Weather Bureau has done and is doing a splendid 
job along with certain other elements. 

The Secretary of Labor is responsible for the development of a plan 
to meet civil-defense manpower needs during a civil-defense 
emergency. 

The Attorney General is responsible for the protection of penal 
institutions and the control and use of prisoners and facilities during 
a civil-defense emergency. 

_ The Housing and Home Finance Administrator is responsible for 
protective standards for new housing construction and temporary 
shelter in existing housing, planning for the provision of temporary 
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emergency housing in support of enemy-attacked areas, and emer- 
gency restoration of essential housing and related facilities. 

The Secretary of the Interior is responsible for the development of 
a national plan for assuring the availability during an emergency, of 
fuel and electric power for civil defense — 

This effort aimed at maximum use of Federal agencies takes much 
time, patience, and hard work. 

Such a program is difficult to develop, but it is practical, realistic, 
and it will work when needed. 

In order to make certain that the conduct of civil defense activities 
by other departments and agencies be provided appropriate leader- 
ship and coordination, the Civil Defense Coordinating Board, of 
which I am the Chairman, has met frequently since it was established 
by the President last May 11 for the purpose of bringing together 
senior representatives of the agencies to whom we have made k Ha 
tions and of stimulating and coordinating the integration of civil de- 
fense into the structures of the Federal Government. 

I offer for the record Executive Order 10611 whereby last May 11 
the President established the Civil Defense Coordinating Board. This 
lists the membership of the Board and sets forth its duties. 

(The document referred to is as follows:) 


EXECUTIVE ORDER 10611 


ESTABLISHING THE CIvIL DEFENSE COORDINATING BOARD AND DEFINING Its Duties 


By virtue of the authority vested in me by the Federal Civil Defense Act of 
1950 (64 Stat. 1245), and as President of the United States, it is ordered as 
follows: 

1. There is hereby established a Civil Defense Coordinating Board, herein- 
after referred to as the Board, within the executive branch of the Government. 
The Board shall be composed of the Administrator of the Federal Civil Defense 
Administration, who shall be the Chairman of the Board, and seventeen other 
members, one of whom shall be designated by and represent each of the follow- 
ing-named officials, respectively : 

The heads of the ten executive departments, the Chairmen of the Atomic Energy 
Commission and Federal Power Commission, the Directors of the Office of Defense 
Mobilization and the Bureau of the Budget, and the Administrators of the Hous- 
ing and Home Finance Agency, the General Services Administration, and the 
Veterans’ Administration. 

2. The functions of the Board shall be: 

(a) To assist in the development of an orderly, integrated plan for the par- 
ticipation of all Federal departments and agencies in the civil defense of the 
Nation, taking into consideration other defense requirements, both economic 
and military. 

(b) To make recommendations to the President regarding specific arrange- 
ments involving the assumption of certain civil-defense responsibilities by the 
various departments and agencies. 

(c) To facilitate the development and implementation of such arrangements 
with the Department of Defense and the Office of Defense Mobilization. 

(d) To advise the President from time to time with respect to the progress 
of the integration of civil-defense activities into the various departments and 
agencies of the Government. 

3. The Board shall meet with the President at his request, and shall meet 
at such other times as may be determined by its Chairman. 

DwIiGcHT D. EISENHOWER. 

THE WHITE Housk, May 11, 1955. 


Governor Pererson. In addition to the formal meetings of the Civil 
Defense Coordinating Board, there have been numerous conferences 
and discussions between my staff and appropriate staffs of the delegate 
agencies to speed organization of activity. 
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Recently we have taken the delegation program to the field through 
workshop conferences in our regions. 

To date, such 2-day meetings have been held in all of our 7 regions 
and with participation by all the delegate agencies with the FCDA 
a and headquarters representatives. 

his is an important step toward attainment of truly operational 
delegate agency programs. 

But let me take a specific example of delegation activity from an 
area of civil defense preparedness which has become very critical 
since the thermonuclear tests in the Pacific increased our awareness of 
the dangers of radioactive fallout. 

I have delegated the responsibility for providing a daily national 
fallout forecast to the Department of Commerce. 

The forecast program was begun by the Weather Bureau of that 
Department in June 1955, and was expanded in February 1956 to in- 
clude all of the United States as well as Alaska and Hawaii. 

Based upon wind data up to 80,000 feet by elevation, the fore- 
casting service utilizes information from 52 radar-wind observatories. 

The forecasts are transmitted by teletype to about 500 military and 
Weather Bureau installations from which they are disseminated on re- 
quest to State and local civil defense offices for the preparation of 
fallout plots. 

As an additional contribution to the program, the Weather Bureau 
has assigned experienced operations meteorologists to the FCDA na- 
tional and regional offices on a fulltime basis. 

Weare also negotiating with Canada to develop a combined fallout 
forecast program. 


ATTACK WARNING 


The Air Force is responsible for detecting the approach of enemy 
aircraft, identifying, tracking, and intercepting them. The FCDA 
has the responsibility for disseminating warnings of attack to the 
civilian population. 

The FCDA operates the civil air defense warning system (known 
as the CADW) for dissemination of the warnings to 200 key point 
warning centers throughout the United States. These key points, 
manned by State or local civil defense personnel, are responsible for 
alerting local civil defense headquarters in their areas. Local officials 
in turn sound the appropriate warning for the public. 

The warning is initially received from the Air Force by the FCDA 
attack warning officers who are located at each of the 16 Air De- 
fense control centers or by the FCDA liaison officers at Continental 
Air Defense Command in Colorado Springs. Liaison officers are also 
maintained at the headquarters of the three Air Forces—eastern, 
central and western. During 1955, staffing of the attack warning officer 
positions was increased to allow coverage by FCDA personnel on a 
24-hour basis. 

Within the past few months, we have installed the national warn- 
ing control system (called NAWAC), for intercommunication of 
warning and tactical information. This is accomplished through full- 
period telephone circuits connecting the FCDA attack warning officers, 
liaison officers at CONAD and at the three Air Force headquarters, 
FCDA regional offices, the national headquarters at Battle Creek, 
and my office. 
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During the past year, changes in the telephone circuits of the 
CADW and relocation of key points have decreased the time neces- 
sary to transmit the warning nationally to all key points and receive 
individual acknowledgment to less than 8 minutes. In individual air 
divisions the fanout and acknowledgment takes under 2 minutes. 

No warning is of real use unless it actually reaches the American 

eople within time for them to take necessary protective action. 
ith our matching funds program we have been helping to build up 
the warning system within the States and cities. These consist of 
sirens and horns. About $7.8 million in Federal funds have been 
invested in this part of the program and about $10 million in State 
and local funds. 

We are now vigorously carrying on a program of research into 
internal warning devices to develop a foolproof, inexpensive appli- 
ance which will warn people in their homes or places of work, day or 
night. Contracts have been let with leading electronic manufacturers. 
Voice warning devices to explain the situation, particularly along 
evacuation routes, are also being studied. 


EMERGENCY OPERATIONS 


We sometimes emphasize our civil-defense preparations without 
mentioning our important function of actual operations in an emer- 
gency. Should an attack come, FCDA, which has been the planning 
and guiding agency, must be ready to carry out important emergency 
functions. We must maintain a constant flow of information to the 
President and all elements of Government as to the true nature of the 
situation. We must assess damage and casualties and coordinate 
Federal aid. | 

In order to carry out these functions, we have an up-to-date emer- 
gency plan. Our Washington staff moves in the event of an emer- 
gency to a relocation site (code name Highpoint) located outside of 
Washington. Weshare this location with other Government agencies. 

Our national headquarters at Battle Creek has its own emergency 
operations center. This center, known as Lowpoint, can communicate 
with Highpoint, the seven FCDA regional offices, the attack warning 
officers and liaison officers at the Conad installations, and with other 
Federal agencies. Members of the FCDA staff have emergency 
assionments at that center. There the emergency situation is ana- 
lyzed. Summaries and communiques are forwarded to Highpoint 
and instructions from Highpoint are carried out. Each of our 
regional offices has an operations center which is activated under 
emergency conditions. 

Our ability to carry out these emergency functions has been steadily 
increasing. Operation Alert 1955 was an excellent training situation 
as well as an opportunity to review our readiness. 

We have continuing training courses to fit employees for emergency 
jobs. Our Battle Creek location has helped us considerably in this 
regard. The national headquarters is already dispersed from either 
a critical target area or a target area. 

Our emergency control center can be fully operational during busi- 
ness hours in a matter of minutes and, because of the relatively short 
distances between the homes of most of our employees and the head- 
quarters, can be fully staffed during off-duty hours in a very brief 
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time. We do, of course, have a 24-hour-a-day duty officer and com- 

munications watch. 

_ Sufficient flexibility has been achieved in our operational planni 
that the FCDA can carry on through a line of succession of regiona 

centers even if both Highpoint and Lowpoint should be knocked out. 


COMMUNICATIONS 


A moment ago, I mentioned that the data for determining fallout 
pew are disseminated by the Weather Bureau by means of teletype. 

should like to add that FCDA has established a national commu- 
nications system with equipment at our national headquarters in 
Battle Creek, at Highpoint (the emergency relocation center near 
Washington, D. C.), and at all regional and State offices. We can 
communicate with the regions and States both by voice and teletype- 
writer through virtually any telephone switchboard in the country. 
This would permit us to bypass damaged areas. 

This system has great flexibility. We know of no other Govern- 
ment communication system that is less vulnerable. 

FCDA has emergency radio communications between Battle Creek 
and Washington emergency relocation site. In addition we have at 
the headquarters in Battle Creek a transmitter operating on the 
amateur frequency bands. We have also requested funds to provide 
emergency radio facilities from our headquarters to our regional 
offices and from there to the States. : 

FCDA makes matching funds available for communications fa- 
cilities with the State, but the emphasis is upon the maximum use 
of existing commercial and amateur communications facilities with 
ong emphasis on in alge ope facilities into organized civil- 

efense communications plans. is program has been making very 
satisfactory progress. 

For example: I may cite that the organized civil-defense radio 
amateur participation has increased 100 percent during the past year, 
advancing from a total of approximately 200 approved civil-defense 
plans to well over 400 at the present time, involving an estimated 
15,000 radio amateurs actively engaged in civil-defense communica- 
tions. 

Out matching funds for State and local communications, including 
the establishment of fixed control centers and mobile communications 
vehicles, will reach about $16 million by June 30. Obligations to date 
for this purpose have exceeded $11.5 million. | 


OPERATION ALERT 


We are presently scheduling another nationwide alert to take place 
from July 20 to 26. The alert last year afforded the opportunity 
for the profitable examination of our plans and operations. It also 
pointed up a good many deficiencies. Some of these we could reason- 
ably expect to encounter under disaster conditions. 

The exercise clearly exposed the Nation’s unreadiness to cope ade- 
quately with a thermonuclear attack. 

Nevertheless, I believe Operation Alert 1955 was successful as a 
means of improving civil-defense effectiveness at all levels, including — 
the Federal level. 
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At tnis time, I wish to submit to the chairman a separate written 
report on Operation Alert 1955. 

(The statement referred to appears in the appendix, exhibit 5.) 

While the purpose of a nationwide alert is to afford an opportunity 
for civil-defense training and to appraise our progress and efficiency, 
we are not unappreciative of the fact that such exercises increase public 
awareness of civil-defense preparedness. 

The President and officials of the executive branch participated in 
the last alert and proceeded to their emergency relocation sites. I 
would be gratified if this year Members of the ongress and the judi- 
clary undertook to participate in Operation Alert 1956. I believe 
that this would provide an excellent opportunity to study the civil- 
, defense problem and to set a praiseworthy example for the American 
people. 

OPERATION CUE 


In May of last year Operation Cue provided us with much valuable 
technical information concerning blast, heat, and radiation effects 
with which we have been able to begin the indoctrination of additional 
civil-defense personnel. The objectives of the observer program gen- 
erally were met. Those who were able to remain through the post- 
ponements—about 500 of the original 1,300 people—generally seemed 
to think it was worthwhile. 

In addition, a television audience of upward of 100 million people 
witnessed the atomic explosion that occurred during Operation Cue 
in Nevada. This demonstration of atomic power brought vast num- 
bers of Americans face to face with the enormity of the survival 
problem in the nuclear age. 

The field exercise teams that had specific assignments did a wonder- 
ful job. We couldn’t have run the program without the police teams, 
warden teams, and others that had definite jobs todo. The mass feed- 
ing team performed under very difficult circumstances and demon- 
strated techniques that would be invaluable in mass feeding under 
real emergency conditions. 

There were perhaps three major impressions gained from the tech- 
nical tests: 

First, industrial equipment proved to be much more blast resistant 
than we had expected. The general conclusion is that utilities and 
communications may be expected to be usable without major replace- 
ment of facilities within the C and D damage zones. 

Second, residences can be made more resistant by proper design and 
reinforcing. 

Third, shelters can provide excellent protection at a reasonable unit 
cost. 

Different categories of food were exposed, under as many conditions 
as possible, from direct blast and thermal effects to fallout. There 
was also a test of several kinds of packaging. 

A major part of the food-exposure program consisted of labora- 
tory evaluation which is still in process. Preliminary conclusions 
from the food tests indicate clearly that food outside the area of com- 
plete destruction may be safely eaten, provided the container is intact— 
glass fragments could be a hazard in foods with soft packaging. 
Within the area of major destruction, foods could be eaten, if neces- 
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sary, after the first day or so simply because the hazard of starvation 
might under some circumstances be greater than the radiation hazard. 

Beverages would be important—it can be assumed that any bottled 
beverage in an intact container may be used. 

Shelters of several different types were tested with generally satis- 

factory results. A bathroom shelter constructed of 8-inch monolithic 
concrete, which was designed for blast resistance, escaped damage 
but the frame rambler in which it was located was completely de- 
molished. Occupants in this type of shelter would have been safe 
from blast and missiles at this pressure range. The mass of the walls 
and ceiling would also have shielded them from moderately high levels 
of radioactivity. 
- Basement shelters in all houses would have protected occupants 
from the amount of debris resulting from damage to the house. The 
fact that the shelters were below ground level would have meant a 
high degree of protection against fallout. 

The above-ground shelters performed very well when tested against 
overpressures of the order which may be expected outside of the zone 
of complete destruction from a nuclear weapon. It must be em- 
phasized that these shelters would have to be earth-covered or sur- 
rounded by sandbags in order to provide radiation protection in areas 
of very high intensity. 

The underground basement exit-type shelters were a disappoint- 
ment in the higher pressure ranges due to failure of doors and entry- 


ays. 

‘These shelters would be expected to provide good protection in the 
— range or in a higher pressure range with improved blast 

oors. 

The 50-man personnel shelters were tested at 1,059 feet from ground 
zero. The device detonated had an estimated yield of about 35 kilo- 
tons. For these values the occupants would have been provided com- 
plete protection from blast, thermal heat, and gamma radiation. This 
test was of particular importance since it means that for special cases 
we are able to provide a high degree of protection at a reasonable cost. 

The most significant finding from the utilities test may be summed 
up in the preliminary conclusion that any distance where structures 
survive a nuclear explosion, utilities may be expected to be usable 
with simple repairs. 

Standard civilian communications equipment proved to be much 
more resistant than we had expected. Few of the many units of com- 
munications equipment sustained serious damage. The conclusion 
is that communications equipment would be usable with moderate 
or no repair in areas where buildings remain standing even though 
damaged. 

We confirmed the high potential for operating flexibility and effi- 
ciency that exists in the Civil Air Patrol. Their communications 
networks, for example, are a potential resource with which civil- 
defense directors should become acquainted. 

Operation Cue, of course, could not have been possible without the 
genuinely cooperative spirit of the Atomic Energy Commission. 
Within their statutory limitations, they have been most helpful and 
I should like, at this time, to record my appreciation for their efforts 
in easing the labors of the FCDA. The most recent evidence of this 
has been their assistance on invitations to the forthcoming tests in the 
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Pacific. Certainly after these hearings, a number of civil-defense per- 
sonnel will be flying west to see with their own eyes the power of 
modern weapons and to learn more about defenses against them. 


RADIOLOGICAL DEFENSE 


Our radiological defense program has been intensified during 1955. 
We have established a separate Radiological Defense Division to car 
forward this program, which was formerly assigned to the Heal 
Protection Division. 

Civil-defense requirements for radiological monitoring necessitated 
development of instruments capable of measuring extremely high 
radiation levels. Such instruments have been developed and the ca- 
pacity of industry to produce them is expanding. 

We have stepped up procurement of radiological survey meters and 
dosimeters to be stockpiled for emergency operation. We now have 
some 62,000 survey meters on order, in addition to over 28,000 already 
delivered, and have contracted for 123,500 dosimeters over and above 
the 95,000 previously procured. Instruments have been available to 
the States on loan for training purposes since the summer of 1954 and 
to date 35 States and the District of Columbia have taken advantage 
of this opportunity. In addition 10 other States have procured instru- 
ments under our matching funds program. Altogether, the States 
have themselves ordered more than 5,400 survey meters and 7,000 
dosimeters under the Federal contributions program. 

Concurrent with the procurement of instruments, a program is 
underway to train civil-defense workers to use them. The entire staff 
of our national headquarters has received such training. Trainin 
programs have been established in many States and cities, supporte 
by Federal funds under the contributions program. To date about 
19,000 civil-defense workers have been trained as radiological moni- 
tors and monitor leaders. In addition, about 400 individuals have 
received further training to enable them to evaluate the findings of 
the monitors as a basis for civil-defense operational decisions. 

With the cooperation of the Public Health Service, Department of 
Health, Education, and Welfare, FCDA conducts courses at our na- 
tional headquarters at which qualified individuals are trained as 
radiological defense instructors. Persons who complete these courses 
are also able to evaluate the findings of radiological monitors. 

In order to improve operational capability in radiological defense 
we are underway on a research program with the University of Cali- 
fornia which, it is anticipated, will result in a system permitting rapid 
assessment of radiological hazards resulting from an attack with high- 
yield nuclear weapons, and immediate application of the most effec- 
tive measures to minimize their effects. This research is being coordi- 
nated with the work of the Weather Bureau in forecasting fallout as 
well as research undertaken by the Atomic Energy Commission. 
Public Health Service, and the Department of Defense in various 
aspects of nuclear radiation. 

The National Bureau of Standards, Department of Commerce, has 
assisted us in evaluating and testing our radiological instruments. 
They are also cooperating by studying various kinds of structures 
such as dwellings, paler store buildings, schoolhouses, and office 
buildings to develop more definitive information with regard to the 
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—— these kinds of structures may provide against radioactive 
allout. 

There is increasing coordination with the Atomic Energy Commis- 
sion on radiological problems. In October, a 2-day meeting was held 
in Chicago at which representatives of the Commission gave a classi- 
fied briefing to key staff members of our agency on various aspects of 
radiation and research developments. I have arranged with Chairman 
Strauss to have members of the Atomic Energy Commission staff 
spend considerable time at our Battle Creek headquarters in insuring 
continuing liaison. This is in addition to our regular close liaison in 
Washington. 

In addition, the Atomic Energy Commission conducted an exercise 
at the Nevada test site in October for the Federal Civil Defense Ad- 
ministration. In this exercise, they demonstrated for Federal, State, 
and local radiological personnel the aerial monitoring system which 
has been developed for monitoring weapons tests both in Nevada and 
in the Pacific. Instruments used in this system were prototypes. 
After modification and production engineering similar instruments 
will be available for civil defense use. 


PUBLIC INFORMATION 


FCDA has embarked upon a program designed to foster in all citi- 
zens a more complete understanding of the nuclear threat, the con- 
sequent personal need for effective civil defense measures and the 
progress which the Government is making toward assuring our sur- 
vival as a nation. 

Our education program represents a serious effort to weave organ- 
ized preparedness into the American way of life without regard to 
the ups and downs of international relations. When radioactive fall- 
out was recognized as a significant dimension of nuclear warfare, the 
necessity of teaching every American the fundamentals of survival 
became all the more urgent. 

As one means of accomplishing its responsibilities, FCDA has issued 
millions of copies of general-use booklets on the fundamentals of sur- 
vival and other important aspects of civil defense. In 1955 we printed 
59 million copies, of which we had distributed about 43 million by the 
end of the year. This effort was 10 times our 1954 production. Of 
course, we also distribute many technical manuals, baling, and hand- 
books for use by civil defense workers in the regional and State 
organizations. 

I have been particularly encouraged by the unprecedented civil 
defense coverage in 1955 provided by newspapers and magazines, and 
by the motion-picture, television, and radio industries. 

FCDA joined with the Air Force and the Federal Communications 
Commission to issue special service awards to the 1,300 radio stations 
which have invested more than $2 million and an uncounted number 
of enginering man-hours to keep operative the CONELRAD emer- 
gency broadcasting frequencies—640 and 1240 kilocycles. 

The Mutual Broadcasting System has recently undertaken an im- 
portant series of weekly civil defense programs as a public service for 
us and for State and local civil defense. | 

More than 80 articles on civil defense appear during the year in 
leading popular magazines, and hundreds of excellent studies on vari- 
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ous aspects of the civil defense problem appeared in the Nation’s pro- 
fessional journals. I believe it goes without saying that not all of this 
attention to civil defense was self-generated. 

Perhaps this is a good time to acknowledge the strong support we 
have received from the entertainment world with stars donating their 
time to record for radio a series of civil defense messages. 

Private business organizations and associations have set a generous 
example by contributing to the national civil defense effort. The In- 
stitute of Life Insurance, the Burroughs Adding Machine Co., the 
Chrysler Corp., the American Trucking Association, and the National 
Automobile Dealers Association all have sponsored the production of 
civil defense motion pictures. In addition, hundreds of television sta- 
tions cooperated with us by showing FCDA films such as A New Look 
at the H-Bomb. 

The interest in civil-defense exhibits also reflects the growing public 
awareness of civil defense. Over 3 million people saw FCDA exhibits 
at State and county fairs and at business, professional, and fraternal 
meetings in 1955. 

Our Grandma’s Pantry exhibit succeeded in making = ag common- 
sense to women everywhere. This display stresses the idea that every 
home should maintain a 7-day emergency supply of food and water. 
We have produced 1,000 of these graphic presentations and the Sears, 
Roebuck Co. alone has taken 500 for use as store exhibits. 


TRAINING 


The objective of our information efforts has been to promote aware- 
ness of the nuclear threat and of the rudiments of civil defense: Per- 
sonal awareness, family awareness, group awareness, and community 
awareness. We shall surely continue to promote public awareness, 
but our next objective is to move on from awareness to action—to 
motivate greatly increased participation by individuals and groups 
in some form of civil-defense preparatory activity. 

We recognize that mass education has its limitations and that the 
citizens who will be best prepared for survival after a disaster will be 
those who have participated personally in civil-defense training 
courses. 

If we are to have the required numbers of trained workers I men- 
tioned earlier, we need the three major components that make up an 
effective and comprehensive training program: 

1) An overall plan for the accomplishment of the training; 
2 A training organization to carry out the training plan; and 

3) Instructional facilities required to support the program. 
1. Planning. My staff has developed fairly comprehensive plans 
.for the conduct of required training for the three major segments of 
our population : Namely, civil-defense leaders, organized civil-defense 
volunteers, and the remainder of the general public. Even our plan- 
ning efforts, however, are sometimes seriously impaired because we are 
not able to control or direct the planning and conduct of civil-defense 
training carried on by the States and their cgarse: subdivisions. It 
is recognized that there has been considerable civil-defense training 
carried on in some of the States and in many of their larger commu- 
nities. Some of this training is very good, some of it probably is not 
too effective. But without some degree of control over these activities 


1202 CIVIL DEFENSE FOR NATIONAL SURVIVAL 


at State and local levels, it has been impossible to standardize or to fit 
these training activities into an overall national training plan to insure 
that we are all making a systematic approach to our common 
objectives. 

2. Organization. Our planning incorporates recommendations for 
a training organization necessary to carry out uniform and standard- 
ized training at all levels and in the various political subdivisions. We 
have the nucleus of a training organization in the agency represented 
by the Training and Education Office in national headquarters and 
the regional training and education officers assigned to each of the 
seven regions. There is serious need for the extension of this training 
organization into the States and their major political subdivisions, 
either by the assignment of additional FCDA personnel or through 
sa to assist in the support of State and city employees so 
assigned. 

3. F acilities. Our program to provide instructional facilities to 
States and their subdivisions operates in two broad areas. The first 
area is the development of standardized instructional materials for 
each of the civil-defense skills training courses. We are developing 
what we call teaching packages for each course. These packages 
include instructors’ guides, lesson plans, and suggested visual aids. 
‘We have developed these standardized course materials for 8 of the 

rescribed training courses, and by the end of fiscal year 1956 we will 
ce completed 15, or approximately one-half of the number presently 
required. These instructional materials are either new or completely 
revised, and reflect the latest information available on the great de- 
structive power of thermonuclear weapons. 

The second broad area of assistance Is in the training and educational 
ba of the contributions program which enables the States to receive 

ederal reimbursement for up to one-half of the amount expended on 
approved CD training courses. During fiscal year 1955 considerable 
progress was made in liberalizing the provisions of the contributions 
program in support of training, including matching funds for training 
or test exercises, and costs of construction or remodeling training cen- 
ters. During calendar 1955 approximately $450,000 of Federal funds 
were matched by States for such training courses. 

4. Training and education office. I mentioned three population 

oups who need civil-defense training: Civil-defense leaders, organ- 
ized civil-defense volunteers, and the remaining general public. We 
have naturally directed our major efforts toward training the leader- 
ship group. We operate an excellent Staff College at the National 
Headquarters in Battle Creek. During 1955 we had more than 950 
ia of the regular and special short courses presented by the 

taff College faculty. Most of the graduates of these orientation-type 
courses were city, county, and State leaders or members of the armed 
services. 

In addition, the Staff College has formed a traveling team which 
‘brought civil-defense leadership instruction to eight States during 
the past year or so. | 

With a view to strengthening their civil-defense training program, 
15 other States have indicated interest in contracting for the services 
of the traveling team. 

However, even with the increasing interest on the part of the States, 
and with the States operating followup courses, we estimate that the 
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present rate will require nearly 13 years to give 1 of 8 short courses to 
the 150,000 civil-defense leaders we believe will be needed to insure 
efficient operation of our civil-defense organizations. a 

Therefore, although we believe that we are doing much in this area, 
our efforts need to be intensified. 


NATIONAL ORGANIZATIONS 


I feel that FCDA was especially successful last year in attracting’ 
the good will, cooperation, and financial participation of many organi- 
zations and individuals with great influence on American public opin- 
ion. The American Legion, to cite an outstanding example, sent 3 
special civil-defense newsletters to its 3 million members, and the 
Legion has formed hundreds of rescue teams to assist local civil-defense 
directors in time of disaster. 

Women’s organizations have made a major contribution to the 
dissemination of knowledge about civil defense. Working with their 
accustomed thoroughness and enthusiasm in adult associations and 
youth groups, women trained themselves in every kind of civil- 
defense acitivity, with particular emphasis on programs pertaining to 
the home and family survival techniques. Nearly 140 women attended 
Operation Cue and participated in the atomic test. Seventy delegates 
of the American Legion Auxiliary attended a special FCDA training 
course at our school in Maryland. In January 1955, we began on a 
modest scale the publication of a newsletter entitled “By, For, and 
About Women in Civil Defense.” Five hundred copies of the first 
edition were mailed to national women’s organizations. By the end 
of the year, the monthly circulation had grown 12,000. 

The Boy Scouts of America have closely identified themselves with 
civil defense. Great numbers of Boy Scouts are volunteers in the 
Ground Observer Corps, while many others are participating in rescue 
training or communications programs. | 

Our relations with the American National Red Cross have continued 
to be excellent. We work very closely both in natural disaster and 
in planning against war disasters. In: fact, operational arrangements 
have recently been greatly strengthened through the full-time assign- 
ment of experienced Red Cross personnel to our regional offices and 
at national headquarters. 

Labor organizations have from the very start of civil defense been 
most cooperative. I am happy to say that the very first convention of 
the combined American Federation of Labor and Congress of Indus- 
trial Organizations voted full support of civil defense last December, 

I offer for the record a copy of their resolution which was adopted 
unanimously. 

(The resolution referred to is as follows :) 


Civi DEFENSE 


; ees Secretary Soderstrom read the resolution on civil defense as 
ollows: 

Organized labor has supported civil defense from its very beginning in 1940, 
In the planning and programing of civil-defense procedure, representatives of 
organized labor have been consulted. Representatives of organized labor have 
been called upon to help plan the protection of civilians and the restoration of 
industries and service facilities that may be destroyed or interrupted. 
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Since 1951 organized labor has expressed its official support of civil defense 
through a Labor Advisory Committee to the Federal Civil Defense Administra- 
tion which is a committee broadly representative of organiz?-d lahor. Meetings 
have been held from time to time with the Civil Defense Administrator for the 
purpose of expressing the position of organized labor on the problems of civil 
defense and its effect on the membership of organized labor. 

Organized labor has long taken the position that civil defense is a Federal 
Government responsibility in exactly the same way as military defense. Organ- 
ized lahor believes that the Federal Government must take the leadership in 
civil defense if we are to avoid chaos in the event of war. Changes in the Civil 
Defense Public Law 920 are necessary in order to hring this about. 

The development of nuclear weapons since 1950 makes this change absolutely 

necessary. The area of destruction possible with nuclear weapons is such that 
recognized geographic lines or political subdivisions cannot he recognized or 
defenses set up on such outmoded procedures. Organized workers who work 
in plants and live in critical target areas cannot be regulated on the hasis of 
State, county, or city lines. Leadership in developing civil-defense programs for 
such industrial areas must of necessity come from plans developed by Federal 
Government authorities based on a knowledge of an enemy's ability to penetrate 
into such areas. 
- Organized labor has offered its resources and manpower to assist in the develop- 
ment of an adequate civil defense program. Organized labor insists that the civil- 
defense program which it regards now as a nationwide survival program must be 
based on the American concept of equal partnership and equal responsibility for 
all who share equal danger: Now, therefore. be it 

Resolved, The reality of the situation and the grim dangers we face make it 
mandatory that the first convention of the united labor movement under the 
banner of the AFI.-CIO call upon the Congress of the United States to pass a new 
civil-defense act which will provide that: 

1. The primary responsibility for civil defense rests with the Federal 
Government in the same manner as provided in the United States Constitu- 
tion for the common defense of the Nation. 

2. The Federal Government he responsible for giving direction, service 
and financial assistance to the States, counties and communities for develop- 
ing civil-defense plans in line with the Federal responsibility. 

3. The Congress through the proper committees authorize and appropriate 
sufficient funds for these purposes. | 

4. Congress authorize the Civil Defense Administrator to set up minimum 
standards of civil defense preparation and facilities to maintain them, such 
stundards to be maintained subject to Civil Defense inspection in order to 
qualify for Federal aid in any respect. 

5. Congress be directed to provide proper protection, wages, and terms of 
employment, and workmen’s compensation for civil-defense workers who 
may be required to work or train in civil-defense procedures prior to or 
after an attack on any community. 

6. Civil-defense regional boundaries be revised to meet the reality of the 
Nation’s critical target area and fallout potential as a result of the use of 
nuclear weapons. 

7. Direction of the civil-defense programs will not he ahandoned or dele- 
gated to the armed forces in the event of martial law or enemy attack. 

We believe that a civil defense program if approached and developed in this 
manner would solve the apathy that seems to prevail at this time on matters 
pertaining to civil defense. 


CIVIL DEFENSE ABROAD 


In November and December, I had the opportunity of participating 
in a lively exchange of views with our allies when I attended the 
NATO Civil Defense Committee meeting in Paris. I took advantage 
of my presence in Europe to see first-hand the civil-defense measures 
which are being taken by countries whose people have vivid memories 
of World War IT. | 

I also visited Sweden, which was neutral in World War II and is 
not a member of NATO. Sweden, however, with its deep caverns 
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and Government-financed shelter program, in my opinion, has made 
as good civil-defense preparations as any nation in Europe. 

. Members of my staff and I have visited countries abroad on a 
number of occasions to study their civil defense. We have been 
graciously received by their civil-defense leaders. They have shared 
their experiences and their experiments with us. In turn, many civil- 
defense officials of other countries visit us. We hope they have enjoyed 
being here and that we have been helpful tothem. This exchange of 
information is an activity we expect to continue since we all have 
so much to learn about civil defense against modern weapons. 


RESEARCH 


When the Congress last spring approved our request for supple- 
mentary appropriations, we were es 8 for the first time to establish 
an effective research program. Out of our total budget we set aside 
something over $2 million for this effort which is apart from, but 
carefully coordinated with, the survival studies previously mentioned. 
These funds have enabled us to make a good start on a backlog of, urgent 
research problems which had accumulated because we lacked the money 
In previous years to undertake them. 

Research programs have been initiated in a number of important 
areas. To mention a few: Work has been started to provide the 
basis for a national radiological defense system; we are attempting 
through research to improve our methods and capabilities of warning 
and communicating with the public; and we are continuing a program 
on a bomb damage assessment and reporting system for national 
planning purposes. Other programs deal with improved shelter con- 
struction, control, and extinguishing of mass fires, medical problems, 
and human behavior. 

Our research programs are carried out through contracts with many 
leading universities, industrial organizations, research institutes, and 
through arrangements with other Government agencies but is designed 
to take full advantage of their work, and, when necessary to get some 
of the answers we need, we have provided them with funds. For 
example, the Weather Bureau has undertaken a climatological study 
of fallout probabilities, the National Bureau of Standards has started 
some special work on ionizing radiation, and we have arranged for 
the Department of Health, Education, and Welfare to provide impor- 
tant answers on the treatment of radiation injury. 


NATURAL DISASTERS 


I could hardly bring my prepared statement to a close without 
referring to the frightful natural disasters that struck the Eastern 
States in August and October and the Far West in December. Since 
Executive Order 10427 assigns me the responsibility for coordinating 
the disaster relief activities of all Federal agencies, I made on-the-scene 
inspections of the flooded areas in the Northeast last summer and on 
Christmas Day flew to the areas of destruction in Nevada and 
California. 

Civil defense has helped to combat major natural disasters since 
1953, but in 1955 we faced our biggest challenges since the Agency 
was founded. 
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Our operations were better organized and more effective than at any 
time in the past. We knew our job better, our assignments to other 
Federal agencies worked more smoothly, coordination with the Red 
Cross was excellent, and we got operational results faster—despite 
the fact that we suffered from the necessity of having too few people 
do too much for too long. Nevertheless, through these experiences 
our ability to provide speedy assistance has improved. 

I cannot help being impressed by the spirit and enterprise of the 
untrained volunteers who invariably are willing to try to help their 
unfortunate neighbors in time of disaster. The volunteer spirit, how- 
ever, is not always enough. We’ve had repeated demonstrations of 
the need for some civil defense training for everyone in order to sus- 
tain an emergency rehabilitation effort. 

The training program has led to greater civil defense efficiency 
in the disaster areas. At the same time, the experiences we have 
gained in disaster relief would be applicable to civil defense ac- 
tivities in the period after an emergency attack. 

As you can see, I am proud of FCDA’s record, and particularly of 
the progress we have made since my last appearance before the 
Congress. 

I have touched rather briefly on a great many civil defense matters. | 
I shall now be happy to attempt to answer in greater detail any ques- 
tions the subcommittee may have. | 

Mr. Ho.tirtevp. Thank you, Governor Peterson. 

We will now adjourn until Thursday morning. 

- (Whereupon at 12:25 p. m. a recess was taken until 10 a. m., 
Thursday, April 19, 1956.) 
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Governor Peterson. No. The dome-type shelter has come to light 
to us within the last 60 days. This isa new thing. This whole busi- 
ness of building shelters to withstand thermonuclear blast 1s a new 
area of activity. . 

Mr. Houirtevp. It has been over 3 years now, almost 4 years since the 
first nuclear device was exploded in the South Pacific, and it will be 
3 years this coming midsummer, this coming August, I believe, since 
the Soviets have exploded a thermonuclear device, and yet there has 
been no contract let for even an experimental type of shelter, except 
some that you have tested at Nevada. Are we to understand, then, 
that we wasted our time in looking for an hour and a half at this 
abe mage age and we are going to waste our time again this afternoon 

ooking at the shelter presentation? Is it discarded now in your 
mind, Mr. Peterson? 

Governor PErerson. No; it is not discarded in my mind. You are 
the best judge of whether you are wasting your time in this afternoon’s 
presentation because you saw the one the other day and you requested 
it this afternoon. If there is any doubt in your mind, I suggest you 
do not have it this afternoon. 

Mr. Houtrietp. We are giving you the chance to put everything on 
the public record that you have done and everything you are willing 
to come up with and advocate in a tangible way. 

Governor Prererson. We will submit a shelter program when we 
are satisfied in our minds that we have the soundest possible program, 
with the most accurate costing of that program possible to put before 
the Congress. I say that I would come with no other kind of a pro- 
gram because of the very sad experience of the Federal Civil Defense 
Administration in its submission of programs in 1951, 1952, and 1953 
when it received very short shrift before the Appropriations Commit- 
tee, a program, which as far as I know on that day was sound, and on 
that day the Appropriations Committee had no qualifications to judge 
it to be unsound. 

Mr. HouiFreLp. We will go into the matter of whether it was sound 
or not and we will also go into the matter of whether your presenta- 
tion this afternoon is sound or not. That is something that is a matter 
of judgment, one way or the other. 

The point is: you haven’t come up with a program in 4 years’ 
time for shelters for the American people, and they are either daily 
in the hazard of a surprise attack or they are not. If they are not in 
danger of a nuclear war attack, then we are wasting 35 billion on our 
defense program. 

Tf we are in danger of it, we have a gap in our total defense that 
needs to be closed. | 

Governor Peterson. I think we do have a gap in our total defense. 

Mr. Houtrtevp. It is your responsibility as Administrator to bring 
before this committee and before the Congress at a time of your 
choosing, I admit, some type of a workable program, and yet nothing 
has been brought before us. 

Governor Prrerson. There have been many programs brought be- 
fore the Congress and many things we have asked for before the Ap- 
propriations Committee that we have been denied. Small requests 
for research funds and many other things. I am not going to argue 
that Congress may not have been right in some circumstances. 
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That would be a foolish attitude on my part. The men on the 
Appropriations Committee are men of good will and decent men and 
patriotic men. We will go before the Appropriations Committee at 
the appropriate time to request funds. This is not the committee to 
come before to request funds. 

Mr. Ho.rrr1evtp. That is true. We know we are not the Appropria- 
tions Committee. 

Mrs. GrirFiTHs. In that connection why haven’t you been before 
the Banking and Currency Committee asking for a change in the law 
in which we would back up these loans on housing. That hasn’t any- 
thing to do with funds. Why haven’t you ever done that? 

Governor Prererson. We attempt, of course, through the Civil De- 
fense Coordinating Committee to discuss these matters within the 
administration and we attempt to exercise leadership and to secure 
action through that group with these other agencies of the Govern- 
ment. I think we are making some progress there. I certainly must 
admit that we haven’t come up with the type of program that you 
suggest, Mrs. Griffiths. 

Mrs. Grirrirus. Who is dragging his feet? Why don’t they do 
something ? 

Governor Pererson. That is a question that is pretty difficult to 
answer when you are dealing with government, all branches of govern- 
ment. There might be a good many people in America who would 
not share your enthusiasm and mine for the type of program which 
we are discussing. I personally am in favor of the construction of 
shelters and would like to see the Government do everything it can 
to stimulate it. | 

Mrs. GrirFitHs. Couldn’t you have urged this on your own as a 
Civil Defense Director ? 

Governor Peterson. I can urge it anywhere within the Government. 
I cannot order it of course. 

Mrs. GrirrirHs. Why did not you do that? 

Governor Peterson. I think we have urged it in conversations with 
the agencies involved. 

Mrs. Grirritus. Why not try Congress? 

Governor Perrrson. I cannot order the Administrator of the Hous- 
ing and House Finance Administration. I obviously cannot order the 
Administrator of that agency to proceed. 

Mrs. GrirrirHs. That is right. And he couldn’t have done it any- 
how. Why not try Congress?) Why not try to amend the law? 

Governor Peterson. Well, there are many ways to go at that, and 
one way is for the Administration to try todoit. Another way would 
be for a Member of the Congress to try to do it. As I understand it, 
either route is proper and is usual. 

Mr. Ho.trretp. You know very well, Governor Peterson, that unless 
a program comes up from the executive department with the approval 
of the Bureau of the Budget, that a lone Member of Congress putting 
in a bill, as a rule, has very little chance to get it through. The initia- 
tive is usually taken by the executive branch. The Department of 
Defense does not come up and ask us to formulate their budget for jet 
planes and guided missiles and that sort of thing. In accepting this 
responsibility, I am willing to take my part as a Congressman, and 
this is one of the things this committee is trying to do, trying to 
discharge its responsibility in this set of hearings. 
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I call your attention to the fact that you asked for $10 million for 
research in last year’s budget and I understand that about $9 million 
of them have been assigned to survival planning, but you have $2,089,- 
000 which you assigned to research in your own budget, and I notice 
you have under the item of shelter $16,500 allocated. Then I note 
_ further that in the delegation of urban vulnerability responsibility 
by either the ODM or the FCDA, or possibly both—I have never 
been able to delineate exactly where one’s responsibility begins and the 
other’s ends—we note that the HHFA was given a delegation con- 
ducting research and providing technical guidance to the States con- 
cerning protective standards for new housing construction and tem- 
gaoad shelter in existing housing facilities. They testified that they 

ave only $25,000 allocated from this fund of yours and that is enough 
to hire 1 man and 2 assistants, and they have done nothing about it, 
so that delegation apparently is a diffusion of responsibilities rather 
than a delegation for the purpose of implementation. 

Governor Peterson. No, Mr. Chairman. A year ago we asked the 
Congress of the United States for approximately $3 million for the 
delegate agencies, the agencies to whom we made delegations. The 
House gave us not 1 dime. The Senate restored some of that money 
and in the conference room came out with $1,500,000 to carry out the 
work of all our delegate agencies. In other words, the Congress of 
the United States wrote its determination of what it thought of the 
delegation program in terms of dollars. That is one example. 

Mr. HoriFrieLtp. How do you expect them to appropriate money for 
a shelter program when you don’t come up with a program. 

Governor PETERSON. oe not talking about a shelter program. I 
am talking about the delegation program. 

Mr. Ho.wirrevp. That is one of the items. 

Governor Peterson. We have conducted shelter research in the past. 
That is about the only research work we have done in the past years. 

ae Hourrretp. Dr. Bowman of the AEC was before us and he said 
that: 


I just introduced by reference up to 100 studies that had been made in the field, 


That was in the field of shelter. 
And I said: 


Have enough studies been made for us to get on with the program or are 
several years more studies needed? 


Dr. Bowman said: 


I think that the studies which will still be made will modify the program, but I 
think we have enough studies so we can make a start. 


I said: 


That includes the area of providing reasonable shelters and providing pro- 
tection against radiation and decontamination and all the things that are neces- 
sary to have a reasonable and adequate civil-defense program within the bounds 
of the peril that we are facing? | 


And he says: 
It does. 


I asked him: 


So you would advise, then, as a man of professional background in this field 
that we get on with the job of protecting the people, would you? 
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And he answered: 
I think it is necessary that something be done to protect the people. 


Governor Peterson. I would only say that AKC—AEC’s research 
has been more for military purposes and has been done on military- 
type structures. We have done what research has been done, and it has 
been small in terms of research done for military purposes. We have 
done the research in the field of civilian-type shelters. We have spent 
relatively small amounts of money in that field over the years. One 
of my requests before the Congress has been constantly for money for 
research in the field of civil defense. The world spends billions of 
dollars to build better instruments to bring about death and destruc- 
tion. 

The record is open. We have called it to the attention of the A 
propriations Committee of the Congress. We had great difficulty mn 
getting any money for research in the field of civil defense. I don’t 

ow the total figure, but last year we got $2 million. That is the most 
money we have ever had in 1 year, and in other years the figure has 
been well under a million dollars and in some years just a handful of 
money. I join with you, Mr. Chairman, in suggesting that the neg- 
lect in the field of civil defense has been shameful, but I suggest that 
— of the responsibility must rest on the Congress of the United 

tates. 

Mr. Hottrrexp. I accept that statement as being a fair statement. 

Governor Peterson. If there is any area in civil defense to which we 
have not called attention and given a thought to, which we have not 
alerted the American people, both within and without the Govern- 
ment, I am unaware of it. 

Mr. Hotirretp. You have alerted and scared them to death. You 
have told 5 million people out at Los Angeles to get out of that city 
on the 4 roads that go into the desert, and you haven’t told them what 
todo when they get there. You have donea good job of alerting them, 
but you have not, in my opinion, nor has any other civil-defense admin- 
istrator, done a job of bringing forward practical programs which the 
people could use. This shelter study is just one of the examples of it. 
I have here one of your own studies, a study made by the Institute for 
Social Research at the University of Michigan, and table 7-1 on 

age 110 shows that on the questions such as this, “If you heard some 
acre that an atom-bomb attack had started on the United States, 
what would you do? Stay where you are? Go somewhere else?” 
Eight percent of the population said they would leave town. Eighty- 
eight percent said they would remain in town. Three said “No,” and 
one “not ascertained.” Five percent would attempt to leave by car. 
That shows that the people have no confidence in evacuation. They 
have not been provided with a workable plan in their opinion. Maybe 
they are wrong. But if 88 percent of your population remained in 
town under such conditions, it seems to me it is time to get on with 
the shelter program, even if it is not a perfect program. 

Governor Peterson. With respect to evacuation, we made the only 
study in this field made in the world. We made it in Milwaukee. It is 
a careful study. I assume you are familiar with it. It has been made 
available to your committee. I would suggest further that there have 
heen about 40 tests of evacuation in the United States. Every one has 
been successful. All of the evidence indicates that evacuation is a 
valid concept. The Los Angeles situation is a special situation. 
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I would suggest to you that there is not unanimity about the matter 
even in Los Angeles. There are many people in Los Angeles County 
who believe you can evacuate Los Angeles. It is true that the mayor 
of the city does not believe so. It is true that one of the news a 
out there does not believe so. It is true that there is a good jae of 
noise and confusion in that area. That does not necessarily prove 
that you cannot evacuate Los Angeles. Anyone who wants to can 
take any attitude he wants to about evacuation as far as I am con- 
cerned. All the evidence I say up to this point indicates it is a 
workable concept until the ICBM comes into play. 

If the chairman can name the date that the ICBM comes into play, 
then I am willing to name the date that evacuation as a concept be- 
comes seriously impaired and will need to be discarded. 

Mr. Houirrebp. I cannot name the date but I will accept the pre- 
diction you made that it will be within 5 to 7 years. I will accept that 
and say it is time to start planning for that. When that day comes 
your evacuation studies will become pretty obsolete, and if we are 
going to have any kind of protection for the people, it will have to be 
in the nature of some type of shelter, even though it be an inadequate 
type of shelter for a 100 percent guarantee of survival. There will 
be a 50 or 60 or 80 percent chance for survival. It will be worth the 
oe in my opinion. 

. GrirFirus. I believe you state that every person in the United 
States has been alerted to this danger. As a matter of fact, have 
you or any of your staff addressed the State legislatures of this 
country ? 

Governor PETERSON. I have addressed some of them; yes. 

Mrs. Grirrirus. But not all of them ? 

Governor Peterson. Not all of them. I want to say this. We have 
called into Washington I think on three different occasions all of the 
governors of America for the specific purpose of alerting them with 
respect to enemy weapons and capabilities and the foreign situation 
ae other related problems, including civil defense. We have done 
the same thing with all the mayors of America on three occasions. I 
think we have done a reasonably good job of alerting the people. 

Certainly it is not a perfect job. I think a reasonable job. 

Mr. Ho.trretp. I would think personally that you should discuss 
this with the State legislative bodies. But I would like to ask you, 
then, on this alerting of the mayors, do you know how many of the 
incorporated towns and villages of this country have warning signals? 
Is that within your province? 

Governor Pererson. That is within my province. We are matching 
money with the cities to install such warning devices and the cities 
where they are needed. They are not needed in cities unless they 
appear to be targets. In the cities in which they are needed, we have 
somewhere in the neighborhood of 80 percent of the cities now. 

Mr. Mitter. I am Alfred P. Miller, Acting Deputy Assistant Ad- 
ministrator, Operational Control Services. 

Governor, 230 cities of 50,000 or over have warning systems that 
by our standards are adequate. The other 25 or 30 have partial sys- 
tems and we are doing everything possible to get those installed. A 
good percentage of the money is going into suburban areas and smaller 
towns for warning systems. Thus the trend has changed. When the 
program first started we put high priority on the critical and target 
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cities and made it mandatory that the funds go into those areas, 
Today our program is such that we are putting high emphasis on 
warning. Unless warning is complete, no other contribution funds 
can go to any other program with the exception of public education. 
If they have no adequate warning system in the principal cities, we 
withhold funds for any other civil-defense program unless they bring 
that warning up to where it should be. 

Mrs. GriFrFirHs. Do you have any means of making these people 
install warning systems. 

Governor Peterson. No; we do not, Mrs. Griffiths, other than as Mr. 
Miller suggested, we refuse to make contributions to them until and 
Sg they have carried out their responsibilities in this warning 

eld. 

Mrs. Grirrirus. Do you think it would be advisable that you have 
such means? Itisthe first requisite, isn’t it ? 

Governor Peterson. Yes; I would say we are doing pretty well in 
this field. I think we have—— 

Mrs. Grirrirus. Eighty percent of the people after 6 years—I 
don’t think you are doing well. 

Mr. Miter. Eighty-five percent is complete. The program is pro- 
ceeding satisfactorily. 

Mrs. Grirrirus. At the end of 6 years 85 percent of the principal 
cities and mostly the suburban communities around the principal 
cities. 

Governor Peterson. We have done that on a voluntary basis and on 
a basis of persuasion. We haven’t been able to order that. 

Mrs. GrirrirHs. I don’t think that 1s doing very well. 

Mr. Hourrtetp. Do you have any doubt that you have the authority 
under your act to install Federal warnings systems? The testimony 
of Dr. Miller was that it was the key to additional help. Is it beyond 
the province of the Federal Defense Act of 1950 for you to spend 
money for warnings in these areas ? 

Governor Prrerson. I think we could spend the money there. That 
would assume that we had the money. But we started this program 
on a basis of the States matching 50-50 in the installation of these 
devices. I think New York State had actually spent considerable 
money before we got into the act. We did not reimburse them. That 
was one of the things we were asked to do, reimburse them for the 
money they had spent, but we have simply picked the tab up 50-50 
since the day we got into this field. I don’t think the job is as good 
as it needs to be, Mrs. Griffiths. I do think, however, that 85 percent 
is a pretty marked accomplishment in this area. We are trying to 
close that 15 percent gap as rapidly as we can. 

Mrs. GrirrirHs. You estimate that in 7 years you may have an inter- 
continental missile. If it took you 6 years to get warning in 85 per- 
cent of the major cities and nothing in cities under 50,000, how can 
you possibly anticipate that at this rate we will ever have any civil 
defense that will give any type of protection ? 

Governor Peterson. We can get a civil defense within I year if the 
American people accepted the seriousness of the situation and the 
necessity for action, and by the American people I include all elements 
of Government likewise. 

In other words, this country could do tremendous things in a rela- 
tively short period of time if we entered upon a crash program. The 
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fact of the matter is that most people don’t believe there is going to be 
a war. Some people are fatalistic. They think it will be so horrible 
that you can’t do anything about it. There are other psychological 
reasons that I can discuss with you. 

Mrs. Grirritus. A lot of people don’t think it is ever going to come 
to them. 

Governor Peterson. That is right. 

Mrs. GrirritHs. They don’t understand that they will die from the 
radioactivity in the air. 

Governor Peterson. When I say we can build a strong civil defense 
in a year, I think I should amend that to say everything except the ac- 
complishment of the building of all the shelters necessary in a year. I 
doubt if we can do that in a year. We can do everything else and do 
it pretty fast. We could build a tremendous number of shelters in 
that period of time if the will and the money were there. 

Mr. Ho.irtevp. I was informed yesterday—and I was shocked by 
the information—that the California State legislature has repealed 
the Federal Civil Defense Act and withdrawn their appropriations for 
contributions to the Federal program and have passed a law which 
= ap Chere own California disaster plan. Have you been informed 
of that ! 

Governor Peterson. No. I am not familiar with that as an accom- 
plished fact. I did sit in a meeting in California called by Governor 
Knight, I believe a year ago, in which these matters were discussed. 
There was a feeling on the part of some of the people in California that 
they had already done more than their share in relationship to the 
Federal Government’s share in building civil defense. I think that 
some of them felt that they had moved out ahead of the parade so 
far that they were justified in diminishing their activity. I couldn’t 
agree with that, but that was the attitude of some members of the 
State legislature. 

Mr. Houtrrevp. If California is a forward State in their planning, 
as is New York and possibly Wisconsin—I believe they are the three 
top States, are they not, in this field of civil-defense planning? 

Governor Peterson. I don’t know that I want tosay that. I want to 

say that California ranks right at the very top, as do New York and 
other States. 
_ Mr. Houtrterp. If they are pulling out of the program, it is evi- 
dence of one of two things, either the legislature and the people who 
are in charge of this program in California feel they have had inade- 
quate service from the FCDA or they are making a very bad mistake. 
I am not passing judgment on which isthe case. I was informed of this 
yesterday. I haven’t had time to investigate it. We intend to go into 
this when we go to California. 

Governor Peterson. [think they are making a mistake in any event. 
While California put a lot of money in civil defense under the inspired 
leadership of Governor Warren, I think California has the wealth 
and the ability, even if it has in fact put somewhat more than its share 
into it, and I would say the responsibility to its people, and the prob- 
lem is such that they should continue to do it. I would have to dis- 
agree with the people who take this action only to that extent. It is 
true that California has done an excellent job. In fact, it leads the 
Nation in the investigation of problems of radioactivity and the means 
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to defend against the effects of radioactivity. California has done 
an excellent job. 

Mr. Ho trFtetp. I am not saying this from the standpoint of Cali- 
fornia patriotism but in relation to what has been done to what is 
needed to be done, I think they have failed out there in their respon- 
sibility just like some of the rest of us have failed. I know of no one 
that is satisfied. 

I have the downtown section of the city of Los Angeles in my dis- 
trict, and I have talked to the Federal civil defense director of Los 
Angeles, Colonel Lynch. I have talked to Mayor Poulson, and I have 
talked to the mayor and director of civil defense in my own suburban 
_ city 10 miles out, by the name of Montebello, and I have talked to 
other officials in other cities in this great metropolitan complex, and 
I find no satisfaction anywhere with the civil-defense structure which 
they have. They cannot even begin to say that they are in a position 
to protect their people, and this is one of the reasons why I am alarmed. 

We have also, from people out there in the State, letters which indi- 
cate the inadequacy and the lack of advice from the Federal stand- 
point, the lack of planning and the lack of implementation and other 
cee and, of course, this 1s one of the things that we are concerned 
about. | 

Governor Peterson. I think that the criticism that ordinarily comes 
in places of that kind is about the lack of Federal dollars. I think the 
desire, on the part of many people, is for the Federal Government to 
finance this entire program. The law is not written in this manner 
and I doubt if you could pass a bill like that through the Congress of 
the United States. I would be willing to wager a little on it. 

Mrs. GrirFirus. Are you opposed to it ? 

Governor Pererson. To the Federal Government financing the en- 
tire program ? 

Mrs. GRIFFITHS. Yes. 

Governor Peterson. Yes, indeed. 

Mrs. GrirrirHs. Are you opposed to the Federal Government financ- 
ing a entire war effort, or do you think it ought to be done by the 

tates ¢ 

Governor Peterson. No; the Constitution of the United States is 
perfectly clear with respect to the defense of the United States and if 
the Congress of the United States sees fit to define the defense to in- 
clude civil defense and to include the assumption of complete responsi- 
bility in this field, I would abide by it. 

Mrs. Grirrirus. Do you think civil defense is something less than 
the war effort ? 

Governor Petrrson. No, as a matter of fact I think we reached the 

oint as I indicated in my testimony here the first thing on Tuesday, 
think we have reached the point where if we don’t improve our 
ive defenses, we can lose the war. I think I spoke quite clearly 

on that the other day. 

Mr. Ho.trrep. This is the point. You admit it is a vital part of 
our total defense posture pone apparently you fail to go ahead 
and say that if dollars are needed for jet planes, dollars are also 
needed to protect the lives of the people that are making them in the 
Los Angeles Basin, in Kansas City and in other places. 
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Governor Peterson. I don’t think I fail at all excepting to solve a 
problem immediately upon its realization by some people, and I am 
perfectly willing 

Mr. Ho.uirte.p. If you talk out of both sides of your mouth—and 
I don’t mean any disrespect 

Governor Prererson. I don’t talk out of both sides of my mouth at 
any time. 

Mr. Hotirrevp. I don’t mean any disrespect when I say that. You 
say in one breath that catastrophe can hit our urban centers and de- 
stroy them by surprise attack and you say it is a vital part of the total 
defense of our Nation and then you say on the other hand it is not a 
financial responsibility of the Federal Government. I can’t under- 
stand that. If that isn’t talking out of both sides of your mouth, 
please explain. 

Governor Peterson. No, sir, that is not talking out of both sides of 
my mouth. I said the present law—— 

Mr. HouirreLp. You have not asked that the present law be changed 
and you are the Administrator charged with the program. 

Governor Peterson. That is correct. I will ask for such changes 
advisable in the law at the time I choose to ask for them and through 
the proper channels of the Government. 

Mr. Ho.irretp. How many years is that going to be? 

Governor Prerrerson. Judging by an expression of 1 or 2 Demo- 
cratic members of the Appropriations Committee when this subject 
was up for discussion of who should finance and be responsible for 
this program, I think it might be an eternity before this is done. 

Mr. Houirm tp. Now that you have brought partisan politics into 
this, what did the Republican members of the Appropriations Com- 
mittee say to your request and how did they vote on your request ? 

Governor Peterson. Well, now we would have to get special re- 
quests. 

Mr. Houtrrevp. You are the one that brought the matter up now. 
We are trying to keep this committee out of partisanship. We are 
accepting the responsibility mutually as Republicans and Democrats 
on this committee to get an operating civilian defense. 

Governor Peterson. Is there anything partisan about—— 

Mr. Ho.trimxp. I made no attack upon the Republican administra- 
tion. I have included in my remarks criticism of the Democratic 
administration. ) 

Governor Pererson. Is there any attack or partisanship indicated 
in referring toa man’s party? Is there anything bad about that ? 

Mr. Hourrretp. Why did you say Democratic members of the Ap- 
propriations Committee ? 

‘ overnor Prererson. Because they happen to be Democratic mem- 
ers. 

Mr. Hotirrecp. Are there Republicans on that committee ? 

Governor PETERSON. Yes. 

Mr. Ho.tirretp. Let’s put both sides on the record. What were 
their statements ¢ 

Governor Prrrrson. I don’t know that they discussed this particu- 
lar problem. 

Mr. Ho.irretp. Civilian defense. You mean to say that the Re- 
publicans on the committee were not concerned with civilian defense ? 
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Governor Peterson. You are jumping too fast. Let’s pitch one 
ball at a time. 

Mr. Ho.iF1e.p. I am pitching the same ball we started with. 

Governor Pererson. I am talking about the expansion of the re- 
sponsibility of the Federal Government in the financing field, assum- 
ing more financial responsibility for civil defense. I said to you that 
on one occasion in discussing this matter before the Appropriations 
Committee, Democratic members of the House indicated to me they 
would be oe opposed to the Federal Government’s taking 
any further responsibilities in the field of civil defense. That is not 
an attack on anybody or smearing anybody or besmirching anybody. 
I made a factual statement on the part of a great American who 
happens to be a Democrat. 

I didn’t think there was anything wrong in referring to a man as 
———— or Democrat. If there is, 1 would like to be advised 
of it. 

Mr. Ho.irrevp. This is the first time you divided the Appropria- 
tions Committee into Democrats and Republicans. 

It might be interesting for the record to know what the Republican 
attitude was. 

Governor Peterson. I am certain that there would have been many 
Republicans opposed to extending the sphere of Federal grants. 

Mr. Ho tF1e.p. Let’s get on with this hearing without any further 
partisanship. 

Governor Pererson. I refuse to acknowledge that there has been 
any partisanship about that. 

r. Houirretp. The record stands. You may proceed with your 
statement, sir. 

Governor Pererson. On the specifics of State and local activity, I 
should like to present to the subcommittee two kinds of indexes. The 
first kind is statistical. ‘The second is more of a sampling of examples. 

The subcommittee already has, I believe, copies of our annual and 
interim statistical reports. These cover such facts as interstate com- 
pacts, use of civil defense forces in natural disasters, and the details 
of the contributions program. I just submit these, if I may, for the 
record. 

Mr. Ho.trreip. They will be received. 

Governor Pererson. A second index is the expenditure of money. 
I should like to submit for the record a report recently completed for 
us by the Bureau of the Census which shows the States and cities that 
have invested some $28 million of their own funds in civil defense 
in the past year. 

Mr. HouiFreLp. Without reference to these particular requests the 
material that you wish to present will be accepted throughout vour 

resentation and the subcommittee will determine that part which 
1s pertinent to the record in its entirety or partially. 

It will all be received as part of our files and determination will be 
made only in the interest of the brevity of the printed record as to 
where it should be placed. With that understanding, we will receive 
anything that you wish to give us. 

Governor Pererson. Thank you. This is the index of the expendi- 
tures made by the States and I submit that. 
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LIMITATIONS 


Fiying helicopters close to fires introduces hazards not ordinarily encountered 
by helicopter pilots—particularly when the flying must be done under mountain 
weather and altitude conditions. Special training will thus be necessary for 
pilots flying helitanker units. 

Water or other fire-extinguishing liquids delivered by helicopter will of neces- 
sity be limited. For this reason, nozzlemen skilled in the art of using small 
ee of water efficiently * are essential to the practical application of the 

e@ er. 


2Water versus Fire, A. G. Neuns. California forest and range experiment station. 
Forest Service, U. 8. Department of Agriculture, 1950. 


EXHIBIT 3 


COMBATING FIRE STORMS AND CONFLAGRATIONS—A PRELIMINARY 
ANALYSIS OF RESEARCH NEEDS 


Division of Fire Research, Forest Service, United States Department of 
Agriculture 


SECTION IJ. A PRELIMINARY ANALYSIS OF RESEARCH NEEDS 


PROBLEM ANALYSIS 


Intense mass fires may be started by saturation bombings with incendiaries 
and by atomic bomb explosions. Bither may be wholly devastating. The im- 
mediate result of an atomic bomb detonation, for example, is a central area 
of demolition with intense mass fires building up around its perimeter. Outside 
the demolition area is a much larger zone of multiple ignitions and minor blast 
damage which decrease in intensity with distance from target center. These 
distances increase with size of bomb, and with newer types of bombs they may 
even be many times larger than experienced at Nagasaki and Hiroshima. 
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What damage can we expect nowf 


With present state of readiness or even with conditions similar to those in 
Japan and Germany in World War II, the area of total destruction by mass fire 
from either saturation raids or atomic explosions will largely be smaller than 
the entire multiple ignition zone. With severe burning conditions, conflagra- 
tions will run beyond the zone of initial ignitions until stopped by the absence 
of fuel. 

Five groups of activities must be coordinated into a unified action program if 
a significant reduction in enemy-induced mass-fire damage is to be achieved. 
This preliminary study delineates these five activities, describes jobs to be done 
in connection with each activity, and gives some examples and research goals.’ 

1. Treat kindling fuels.—Fire storms arise because there are multiple ignitions 
in kindling fuels over large areas. Kindling fuel treatment aims to reduce the 
number of kindling points below that conducive to large fire development. 

2. Prepare barriers.—Fire barriers take the form of open areas, fire-resistant 
structures, water-spray curtains, and areas of low-fuel density. Preparation 
involves inventory and planned use of existing barriers, and development of 
others where analysis and experience dictate need. 

8. Predict fire behavior.—A prediction system makes it possible for fire serv- 
ices to vary the state of preparedness with day-to-day changes: (1) In relative 
difficulty of controlling small fires; (2) In probability that fire storms or con- 
flagrations will occur with a given pattern of small fires; (3) In behavior of 
fire storms and conflagrations once underway. 

4. Fight small fires.—Many fires which start in spite of kindling fuel treat- 
ment and spread in spite of barrier preparation can be extinguished by first- 
aid fire fighting and by the fire services. This activity aims to make each house- 
holder responsible for control of small fires on his own property and to make fire 
maa more effective by provisions to equip and man them to national stand- 
ards. 

§. Conjine fire storms and conflagrations.—This job provides the fire chief 
with a combat plan and pretrained and preorganized forces which will hold 
loss of life and property damage from mass fires to a minimum. 


OPERATIONS RESEARCH 


Operations research subdivides a problem into its action components, gathers 
and analyses existing information and experience relative to its solution, and 
devises practical and economic procedures which employ available facilities. 

For this mass-fire problem, operations research would attack key jobs in 
each of the five listed activities and suggest action programs and guides for 
carrying them out. A research team of 10 to 15 men supplemented by clerical, 
statistical, and publications personnel, with provisions for contracting small 
parts of the job to other agencies, can do the job in 12 months. The research 
should operate under immediate direction of the fire research member of the 
Advisory Board or Commission who would present the board with research find- 
ings. Action programs resulting from research would then be stimulated by 
the board through appropriate fire services, Civil Defense, or other agencies. 

Fire services have two ways to reduce the mass-fire destruction area: 

Prevent multiple ignitions from becoming mass fires. 
Contain mass fires within their original perimeter. 


Within a year 


With existing knowledge organized by operations research for practical appli- 
cation by the fire services, potential mass-fire damage may be reduced like 
this; 


4 See end of article for quick reference to complete outline. 
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This reduction may appear to be minor—yet one-quarter of the total area 
Jies within the area saved. 
Operations research must then provide the fire services with better guides for— 
Kindling fuel treatments. 
Citizens first-aid fire fighting. 
Specifications for escape routes and best use of existing barriers. 
Preliminary combat plan for mass fires. 


ANALYTICAL AND EXPERIMENTAL RESEARCH 


Since practically no research has been done on control of fire storms and 
conflagrations, and since existing techniques and tools are not adequate when 
these phenomena occur, an aggressive research program is the only complete 
answer to the problem. Experimental and analytical research seeks to im- 
prove existing techniques and tools and to devise new ones when old ones are 
not adequate to meet a given problem. 

EXffectiveness of this kind of research has produced atomic weapons; similar 
investigative energy applied to mass-fire damage reduction should produce 
comparable defensive results. If this research is to provide practical answers 
for the fire services it must be in new fields and on a scale never yet tried in 
fire research. While it would be related both in objective and in methods to 
investigations already going on, it would present requirements far beyond the 
scope of normal peacetime research by civilian agencies. 

Experience in forest-fire and other types of research has shown that the 
most productive long-term gains can often be made by specializing research 
activity. This brings together into unit-study programs research requirements 
of all problems requiring similar types of information. Preliminary analysis 
of the mass-type problem indicates that experimental and analytical research 
effort can best be organized in four broad categories of study units: 

Fire behavior. 

Fire prevention. 

Fire control organization. 
Fire suppression. 

Some analytical and experimental studies providing information needed to 
meet ultimate damage reduction goals are shown in the following list: 


FIRE BEHAVIOR FIRE PREVENTION 
Free space combustion mechanism : Ignition potential reduction: 
Rate of combustion versus size Remove fuels 
Parameter determination Shield fuels 
‘Weather influences Fireproof fuels 
Fuel characteristics Arrange fuels 
Ignition pattern Spread potential reduction: 
Topography Structure modification 
Prediction systems Firebreaks 
Mass-fire energy relationships Firefighting 
FIRE CONTROL ORGANIZATION FIRE SUPPRESSION 
Executive pattern of personnel Equipment 
Qualifications of personnel: Strategy and tactics 
Managerial Evacuation 
Staff Suppression planning 
Supervisory Suppressives 
Labor Mass psychology 


Training of key personnel 
Liaison and communication 
Mobilization and discipline mechanics 


Work in each of the four major categories should be organized on a project 
basis. Within each project study, teams made up of men qualified in the type of 
research involved would carry out analytical and experimental work. Direction 
of the whole program would be provided, as in the first phase, by the fire research 
specialist member of the National Advisory Board or Commission. 
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This initial approach to the problem is.based on use of existing facilities scat- 
tered throughout the country. Quicker results and more intensive research are 
possible in centralized laboratory facilities which would require a large capital 
expenditure. 

The scale of research effort is entirely a policy decision aimed at the question: 
What loss of life and property damage due to mass fire are we willing to accept? 


With continued research 


The wartime fire defense program with its analytical and experimental re- 
search aims at confinement of mass-fire damage to the demolition zone. 
Probability of success in this effort in each community depends on— 
Intensity of the overall research effort. 
Aggressiveness with which these results are applied in any given 
community. 
The question remains: What loss of life and property damage due to mass fire 
are we willing to accept? 
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¥F. MEETING MEDICAL NEEDS 


In determining the size of the medical workload which would have resulted 
from the attack posed by this exercise, it was considered first that little atten- 
tion other than first aid could be given to the 8 million casualties dying during 
the first day (appendix 2). A great majority of the injured surviving the first 
day but who would eventually die, probably within 6 weeks, would require a 
-substantial amount of medical care. Thousands of this group, however, might 
survive for such a short period that they could be given only limited medical 
services. In the remaining group of 3.9 million injured who would ultimately 
survive, there would be a sizable number whose injuries would be such that they 
would require little, if any, attention. 

- Evaluation of the above factors has led to the assumption that the total number 
of casualties from this attack for whom medical care of varying degrees would 
have to be given on a continuing basis would be 8 million, or two-thirds of the 
total injured. 

Since many casualties would have received radiation dosages, either alone or 
in combination with blast and thermal injuries, it is obvious that fallout has an 
effect not only on the size of the medical workload, but the character of the job 
as well. 

Appendix 3 shows the extent to which requirements for basic medical supplies 
could have been met. Except for emergency hospitals, Federal stockpiles would 
have been sufficient to care for only 214 million of the injured for 3 weeks. If 
distributed uniformly throughout the entire 8 million requiring medical care, 
the supplies would theoretically have lasted only 3 days. The situation with 
respect to improvised hospital units would have been even more critical. About 
9,000 of these units would have been needed for this size attack. FCDA had a 
total of 532 improvised hospitals under procurement at the time of Operation 
Alert and 200 more were in various stages of assembly. However, only one 
hospital would have been fully operational. 


@. EVACUATION 


A significant result of the exercise was the evidence it gave of the vital impor- 
tance of evacuation as a means of saving lives. If the attack had been real, and 
had the 80 cities which simulated evacuations actually completed them, an 
estimated 5.9 million persons would have been spared death or injury. 

In Kansas City, for example, the following comparison can be made between 
what the casualties would have been under the theoretical evacuation reported, 
and the casualties without any evacuation. 


Mortalities 
Injured, all 
Blast and os 
thermal Fallout 
With evacuation: 
Blast areas 5c cteeedeut eee cs ee eee co Stee te Seco 16, 000 6, 000 7, 000 
Outside Dl9st: area «eso saccedse secre ecoreseeececee oa fatcucint cose cents ees 18, 000 
TV Ota cess esse sds ee ited ec beets he 16, 000 6, 000 25, 000 
Without evacuation: 
BTCA oo acceso se eaten oes 161, 000 159, 000 73, 000 
(ORUSIGO DIASU: SI C8 soe ce esses siceet ec ctctee eeu coetie| ehe ce dece eee 34, 000 21, 000 
OCR) ses ese eoace edasd sends teescuemuceeeeeeas 161, 000 193, 000 94, 000 


It will be noted that in this instance evacuation reduced mortalities about 94 
percent and injuries about 73 percent. 

Of course, all of the “savings” created by evacuation were highly theoretical. 
Most cities simulated a degree of evacuation which, in terms of completed and 
tested plans, would have been far beyond their capabilities. Too, in both the 
actual and the simulated evacuations, emphasis was on the mere movement of 
persons from one place to another, with little recognition given to the need for 
lodging, feeding, and otherwise caring for them in reception areas. 

At the same time, the fact that this number of cities even assumed that they 
would evacuate their people demonstrated the widespread acceptance of. the 
evacuation concept. Mayors, governors, and civil-defense leaders throughout the 
country are rapidly being convinced that despite the awesome problems involved 
in moving whole populations and providing for their care, there is no other 
answer to the threat of attack on our cities with high-yield weapons. 
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Mr. Hotirtetp. We might be calling upon you for some additional 
testimony. 

Mr. Lyncu. Thank you very much. 

Mr. Hotirretp. Thank you, sir. 

Mr. Fart. I appreciate your kindness, Chief. 

Mr. Hottr1etp. Colonel Earl, we are very glad to have you before us. 


STATEMENT OF HOWARD EARL, DIRECTOR, DISASTER-CIVIL- 
DEFENSE AUTHORITY, COUNTY OF LOS ANGELES, CALIF. 


Mr. Earu. Mr. Chairman, my name is Howard Earl. 

Mr. Ho.iFtetp. This is Congressman Garmatz. 

Mr. Eart. How do you do, sir ? 

Mh. Houirrevp. Congressman Kilgore, and this gentleman is our 
local Congressman. 

Mr. Earu. It is a pleasure to know you. 

Mr. Houirtetp. Just pull up a chair over there. 

Mr. Ear. Gentlemen, I have prepared an agenda 

Mr. Houtrretp. Colonel Earl we are sorry that we are late in our 
schedule today. You have been here today, and you know the reason 
why we are late. 

The interest of the committee and the witnesses and the questioning 
has thrown us a little bit off schedule. 

We plan to go from now until 4 o’clock and then adjourn until 
tomorrow morning. We are not inclined to cut your testimony or Mr. 
McMillan’s or Mr. Yale Hurt’s testimony. So if we do not finish with 
your testimony today, we will work you in on tomorrow’s witness list. 
We may have to put certain people on first in the morning because of 
previous commitments to them, and some of them have traveled some 
distance to get: here. 

But we know that all of you folks are local folks and that we can 
place your testimony together in the printed record, if you would like 
it that way. 

But we have an hour now to give you, sir, and you proceed in any 
manner in which you wish. 

Mr. Earu. Honorable chairman and members of the honorable com- 
mittee, actually, what we have done is to prepare an agenda, and an 
agenda which will require approximately 180 minutes of time. That is 
3 hours. We have it sectionalized, however, as you will see in observ- 
ing it, so that we can arrange to accommodate whatever time schedule 
vou and the members of the committee desire to set for us. 

Mr. Horirretp. Would you be willing to appear at a night session 
in case we do not have time during the day ? 

Mr. Earu. As far as my staff is concerned, we would. Mr. Don 
McMillan is here, and it would be up to him to agree to it. 

Mr. Hotrrrevp. I will have to consult with my committee members 
and my staff and see if that is possible on one of the days that we are 
here. We are here Monday, Tuesday, and Thursday. We will not be 
in session Wednesday because of Memorial Day. 

Mr. Ear. Yes, sir. 

Mr. Ho.irtetp. But I suggest you proceed with your presentation 
as you have planned it, and then we will see what we can do as we go 
along. 
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Mr. Ear... All right, sir. 

I do have the printed statement on the information that I will give 
_ the first 35 minutes to. 

- ” Mr, Houirretp. Have you copies of that ? 

Mr. Earu. We do have them available, and one of my assistants will 
submit them. 

Mr. Houirievp. I would like to have copies submitted to the com- 
mittee members, please. 

Mr. Earu. Mr. Long will present it to you. 

Mr. Hohifield, I do have some area mosaics from the basin area 
survey that I was going to put on exhibit. However, we will not 
have time to present the interim survival plan this afternoon. So 
maybe you would prefer that we withhold that exhibit until we put 
on the interim survival plan. 

Mr. Houirrebp. Yes, that will be all right. 

Mr. Ear. All right, sir. 

Effectiveness of the present civil-defense program : 

I do not believe the present civil-defense program can be called 
truly effective. Of course, evaluation of the effectiveness of the pro- 
gram depends to some degree on what phase is being considered. 

For emergency operations of an area nature, such as against floods 
or earthquakes, civil-defnse agencies of local jurisdictions in south- 
ern California are relatively well prepared. Success of these prep- 
arations is due in large part to the cooperative spirit of the civil- 
defense directors and to the excellent mutual aid agreements entered 
into by most jurisdictions, Closer coordination of planning and 
operations can and should be attained but we are confident we are on 
the right track. Area planning will be taken up separately but I 
should say here that under the present organization of emergency 
services, we have attained a promising degree of coordination in our 
planning to meet and overcome natural disaster. 

For war-caused disaster—especially the threat of one or more H- 
bombs—our status of effectiveness is woefuly inadequate. We are 
still adhering to the policy of shelter—or “duck and cover”. Despite 
considerable publicity of the destructiveness of the H-bomb, a mayjor- 
ity of our population are not convinced that you cannot live with this 
monster. It is difficult to make people realize that there can be danger 
which they cannot hear, smell, or see—or feel, until it is too late to 
do anything to prevent death or serious injury. Yet, this is the 
stark—and lethal—hazard of radiation. 

About 2 years ago, the Los Angeles County and Cities Civil De- 
fense Planning Board voted to support a study of the problem. The 
planning board secured financial provisions from the Los Angeles 
County Board of Supervisors and quarters and equipment from cities 
within the county to carry on the basin area survey. The job of 
directing the survey fell to me. We secured a research staff and went 
into every detail throughly and analytically. Recently, the basin area 
survey issued a recommended interim survival plan, which is now 
under study by the —— board and all jurisdictions within the 
county—and to some degree by the communities in neighboring coun- 
ties and the State of California. 

One of the major findings of the basin area survey was that an 
agency was needed which would coordinate the defense programs of 
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the jurisdictions concerned. We found that, despite the fine spirit 
of cooperation and sincere efforts of the individuals and agencies 
concerned, communities which bound each other nof only had dif- 
ferent plans but that often those plans would defeat each other. Let 
me cite one brief example—warning. When the alert of May 5, 1955, 
took place, only a very limited number of the jurisdictions actually 
sounded their sirens. Other jurisdictions were still debating what 
to do—or lacked the means of doing anything—when it was called 
off about 10 minutes later. Had the alert been real, this inability to 
proceed in an orderly manner could have cost many lives. Time is 
our most precious asset if we are to save our people and our economy. 

The basin area survey recommends an organized and orderly evacu- 
ation. I’d like to stress those two words—“organized” and “orderly.” 
With the movement limitations caused by the ocean and the moun- 
tains, we know that every possible means must be used to reduce the 
number of vehicles on our restricted highway resources. 

We also know that “shelters” within 20 miles of where an H-bomb 
goes off will be little more than deathtraps. The primary blast 
dangers end at about half that distance—based on the probable 
maximum weapons which can be delivered today. But deadly radia- 
tion extending much beyond that area will continue for months, 
weeks, or days—depending on the distance from the attack point. 
We finally decided that distance was the only practical shelter. 

{ Norz.—Mr. Ear] subsequently requested that the above paragraph 
be changed to read as follows (see pp. 2495-2496) : 

[We also know that within 20 miles of where the H-bomb goes © 
off an unprotected person stands little, if any, chance of survival— 
as in a deathtrap. The primary blast dangers end about one-half 
that distance—based on the probable maximum weapons which can 
be delivered today. It is in this area and out to the perimeter of 
radiological throwout that “shelter” sufficiently well constructed to 
protect from radiation might be effective. Downwind extending 
for many miles in the so-called fallout zone, lethal radiation also 
would require cover of similar quality, depending on the distance from 
the strike point. | 

My comments have only briefly touched a few of the important 
parts of the interim survival plan; others are to be given you as the 
closing portion of our presentation. I think my remarks have con- 
clusively pointed out the lack of effectiveness in our present civil 
defense program. 

Mr. Ho.irretp, I would like to go back just to the former para- 
graph. 

Mr. Earu. Yes, sir. 

Mr. Hotirtetp. “We also know that ‘shelters’ within 20 miles of 
where an H-bomb goes off will be little more than death traps.” And 
you have the word “shelters” in quotes. | 

Mr. Earn. Yes, sir. . 

Mr. Hotirreitp. Would you explain what you mean by that, sir? 

Mr. Earv. Well, picture, if you will, a hydrogen weapon or device 
similar to the one that was exploded in the Pacific a few days back, 
which would create a hole in the ground, if you please, ranging in 
depth from 175 to 250 feet with a diameter of from 4 to 5 miles, and 
‘then where the fireball of, say, a 20 megaton bomb touches the ground, 
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and then tell me, if you will, how a shelter can be built to offset such a 
destructive device and still preserve your life. 

That is what we mean by the statement that, in accord with the 
national policy of the National Security Council, and in accord with 
the Federal and State policy, we believe that distance is the only way 
you are going to save your life in the face of the hydrogen bomb 
threat, distance from Ground Zero. 

Mr. Hotirte.. I think we should clarify this point right at this 

oint. 
The blast in the South Pacific which dug the crater was a ground 
burst, and the bomb which was discharged last week was an airdrop, 
_ that type of bomb created no hole in the ground. The first one 
did. 

Now, of course, we do not know where the enemy would explode a 
dropped bomb, whether they would explode it on the ground or 
a they would explode it in the air. It would be according to 
what they wanted to achieve. 

But upon what authority do you say that shelters 20 miles from 
Point Zero would be death traps? Is that your personal opinion, or 
do you base it upon some authoritative report. 

Mr. Earu. It is in accord with the releases of the FCDA and the 
Atomic Energy Commission. 

Mr. Ho.irietp. What releases, and when were they made? 

Mr. Earu. They were made in 1954 in connection with the bomb 
drops in 1952 at Bikini, and information upon 

Mr. Horirreip. You mean to say that those positions of the FCDA 
have not been modified or changed 1n any way since ? 

Mr. Earu. I do not quite understand your question there. 

Mr. Houirretp. Are you making this statement here in this first 
sentence as being backed up by the releases of the Federal Civil De- 
fense Administration, their present position ? 

Mr. Eart. Those were the releases that caused the basin area survey 
to change the study from one of feasibility of dispersal from this area 
to one of actually developing the plan that has been issued. 

Mr. Horirrevp. Will you supply this committee such information 
as you have spoken of, such releases from the FCDA, so that we can 
inspect them ? 

Mr. Earu. I will supply you with the information in our files on 
the basin area survey, yes; which at the time that 

Mr. Hoxirretp. We have the basin area survey. We have had that 
in our hands for some time. 

Mr. Earu. Yes. 

Mr. Houirietp. And this is not in accord with the information which 
the committee has on this subject. And that is why I asked you for 
substantiation of FCDA’s releases. 

Mr. Karu. Yes, sir. I will give you such information as we have in 
the interim survey file. e 4 

Mr. Hotirrevp. If this is the position of the FCDA, this committee 
will certainly add to their several days’ hearings when we get back to 
Washington and ask them to give us some information on this point. 

Mr. Rogpacx. Mr. Chairman, may I ask a question ? 

Mr. Ho.irretp. Mr. Roback. 
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Mr. Ropack. May I ask also, in this survey which was referred to, 
if the conclusions about shelter are based upon the estimate on page 15 
that it would cost $3,000 per person ?¢ 

Mr. Ear. I believe that it is $1,500 as the minimum cost. 

Mr. HouiFievp. $1,500 per person ? 

Mr. Ear. Fora shelter for two persons. 

Mr. Ropack. Here is a reference to a $6,000 shelter to accommodate 
2 persons. 

Mr. Earu. That was the type of shelter that one of the gentlemen 
with whom we discussed the matter said he would build for himself. 

Mr. Ronpack. My question was whether this information was the 
basis for rejection of the shelter concept in this study. 

Mr. Ear. No, sir. If you will note the survey report, it says that 
we have taken a more moderate consideration and have reduced the 
cost of the shelter to the very minimum which we think would provide 
a shelter which would give the protection set forth 1n the report. And 
as a result, we found that the cost of those shelters, if placed in the 
backyards in the area which we are discussing here this afternoon, 
would be $7 billion, which is an impossible economical] thing. 

Mr. Houirieip. Are you aware of the testing of shelters in Nevada 
within the last 2 or3 years? 

Mr. Earu. Yes, sir. 

Mr. Houirretp. And the cost of those? 

Mr. Baru. The information gleaned from those tests went into this 
report and went into that calculation. 

Mr. Houirietp. Of course, $6,000 for 2 persons is, I will agree, a 
very high cost. 

Mr. Earu. That was an extra, superdeluxe model that this gentle- 
man who has given us the information said that he would build for his 
own family if he were expected to survive in a shelter. 

Mr. Houirievp. Of course, anyone could build any price shelter they 
wanted, I suppose, if they wanted to. But we have had testimony 
before our committee from the Federal Civil Defense Administration 
within the last 2 weeks by Mr. Taylor, who is 1n charge of their shelter 
study and has been for the last 4 or 5 years, or at least 1 of the top 
men in that study, and his testimony was that the estimate of shelter 
was nearer $100 per person. 

Mr. Earu. You are talking now of the public shelters? 

Mr. Ho.irtevp. I am talking of a public-type shelter, and he gave 
other costs on industrial-type shelters that ran a few hundred dollars, 
but nothing in the nature of $3,000 or $6,000. 

What 1s the date of this survey, Mr. Ear] ? 

Mr. Earu. Thesurvey was released 8 weeks ago. 

Mr. Ho irtetp. I see. 

Mr. Earut. Mr. Chairman and members of the committee, I am sorry 
to see that we have diverted from my introductory statements here and 
went into the interim report. I wish that 

Mr. Houirretp. We are not going into the interim report. But a 
statement like this calls for questioning at. sometime, and, of course, we 
have been interrupting the other witnesses as we went along. 

Mr. Earu. That is all right; very fine. 

Mr. Horirretp. We could not let. a statement like that stand without 
questioning, and at least letting the committee have an opportunity 
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to give the public record the benefit of some of the testimony that 
has been given to us on the same subject. 

Mr. Earu. Fine, sir. I am perfectly agreeable that the committee 
ask questions, of course. But I just wanted to say that the matter 
of the interim report has been arranged on my agenda, which was 
presented to the committee to cover a full hour or more of discussion, 
and if we get into that field, then these questions which are just 
mentioned here in the introductory part can be taken up in detail by 
you folks in questioning or by us in giving you the answers. 

Thank you. 

Mr. Horirtevp. Mr. Garmatz? 

Mr. Garmatz. Mr. Chairman, Colonel, I just wanted to ask you one 
question. 

In the second paragraph on page 2 there, you say: 


We finally decided that distance was the only practical shelter. 


Do you mean the shelter of a distance away from point zero, or do 
you mean to say “evacuation” ? 

. — Eart. The distance that you are away from where the bomb 
its. 

Mr. Garmatz. This does not in any sense mean evacuation, does it? 

Mr. Ear. It certainly implies that, yes, sir; because if it is danger- 
ous to be within 20 miles of where a bomb strikes, and you are within 
a 10-mile radius of where that bomb strikes, it certainly would mean 
that you would attempt to get 10 miles farther out from it. So it does 
imply evacuation; yes, sir. 

Mr. Garmatz. In other words, your thinking is along the evacua- 
tion line instead of shelter? 

; ah Earu. Yes, sir; within the 20-mile perimeter of a possible bomb 
strike. 

Mr. Garmatz. Evacuation is the only way ? 

Mr. Earu. Yes, sir. It is the way that will save the most lives. 

Mr. Hottrretp. You may proceed. 

Mr. Earu. We are doing our best locally to correct these deficiencies, 
and through the FCDA-State of California contract with Stanford 
Research Institute for a survival survey, we know our position will 
be fortified. But the Stanford survey is just starting and it will be a 
year or longer before their results can begin to be implemented. 

Can we afford this delay? No one knows; no one can reasonably 
forecast the timetable of our probable enemies. Those of us who have 
worried over this problem longest and studied it in greatest detail 
feel that every level of government—from the Federal down—should 
get busy now and improve the effectiveness of our program. 

All life is subject to transition and we know our plans must be 
revised as the guided missile changes from experiment to operational 
weapon. That is why we believe we should improve our organization 
and procedures today, making them flexible enough to adapt to the 

advanced planning of Stanford Research Institute and to the chang- 
ing conditions of the future. 


THE CONCEPT OF TARGET AREA PLANNING 


Target area planning seems to be one of the most sensible develop- 
ments in recent defense strategy. Let me go back to the local problem 
and to the findings of the basin area survey. 
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Congressmen Holifield and Lipscomb know we have some 50 juris- 
dictions in the Los Angeles County portion of the basin area alone. 
There simply appears to be no reasonable way in which to plan except 
for all of them. 

If you gentlemen will examine the southeastern portion of our coun- 
ty, you will find that about the only real division between Los An- 
geles and Orange Counties are some signs on street corners. The 
same general situation applies between Pomona in Los Angeles County 
and Ontario in San Bernardino County. I could cite other examples, 
but these illustrate my point. 

Are you going to draw a line at these arbitrary, geographic bound- 
aries and say, “This 1s it?” 

Gentlemen, we actually had planners in one area basing their recom- 
mendations on Los Angeles residents being stopped at the county 
boundary. What er you say to this rather fantastic suggestion ? 
What could anyone say? Other than that we could not attempt any 
such stoppage and that, if the people were to be stopped, this other 
area had better man their guns and shoot us down as we cross the line. 

Further, whether or not civil defense ever agrees on evacuation, we 
know that hundreds of thousands of people—probably millions—are 
going to decide for themselves that they are going to leave, evacuate, 
disperse, vamoose, head for the hills—whatever you want to call it. 

Where are these people going? Probably just as far as they can, 
in every direction that has routes to get them there. And that means 
they are going to enter in or pass through our neighboring jurisdic- 
tions. | 

If those communities don’t prepare to manage these people and 
control the situation, what can happen except chaos, riot, and confu- 
sion? In deep stress, you all know what to expect. Let us put the 
shoe on ourselves. If we or our families are starving, freezing, or 
dying from thirst, do you think we are liable to observe all the niceties 
of day-to-day living, especially imaginary boundaries? 

Now, how can this problem of defense be solved? There appears 
to be only one logical answer: By tackling it on the scope of the eco- 
nomic unit or the target area. 

This procedure will certainly necessitate crossing municipal and 
county lines and may even cross State lines. Certainly, it must cross 
State lines back East where State areas are smaller. Here in Los 
Angeles we know that Denver and Phoenix are two of our market 
gateways. If we are to survive, we know these gateways must be 
kept open, or substitute locations must be ready and equipped to re- 
place them. And I mean ready—no paper deal that looks and sounds 
good but has no basis in fact. 

We have looked into our resources. Los Angeles is the market 
center of all of southern California. The major market operations 
are located almost in the center of what would be the sensitive area. 
Hence, we are forced to write them off in our planning. 

We find that retail outlets normally carry 3 to 7 days’ supply for 
their norma] trade, this difference in inventory largely depending on 
how conveniently they are located to wholesale facilities. 

Then, we have what is in the homes plus the productive resources of 
the support adeas. These combined supplies must support our popu- 
lation if it is forced to move. As near as we can estimate, with ration- 
ing, we could keep going 3 to 5 days without resupply. What then? 
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Our plans must provide for the renewed flow of essentials from outside 
sources or people are going to die. 

The Los Angeles County and Cities Civil Defense Planning Board 
recognized the need to consider a broader scope in planning. Upon 
order of this group, I submitted a request to the Los Angeles County 
Board of Supervisors for authorization and the issuing of invitations 
to six of our neighboring counties to join in mutual civil-defense con- 
siderations. This request was granted by the Los Angeles County 
Board of Supervisors on May 22, 1956. We have high hopes that this 
cooperative and mutual planning will do much to integrate civil- 
defense efforts in the Los Angeles metropolitan area. 

If we are going to survive as a community—and the country as a 
Nation—there appears to be no alternative to target area planning, 
here in California, or for any other target area in the United States. 

Mr. Houirrevp. Mr. Earl, this committee certainly agrees with you 
that the planning must be on a target area basis, that we must have a 
master plan for each target area complex. 

Mr. Karu. Yes, sir. 

Mr. HorirreLp. And we are certainly in accord with that, for the 
reasons which you give and many other reasons. 

Mr. Earu. Honorable Chairman and members of the committee, the 
subject matter that I am covering in this introduction is in answer 
to these questions that your committee specifically proposed to me in 
our correspondence. 

Mr. HouiFrm.p. Yes, sir. 

Now, on the yellow sheet, which is your progress report, can we 
accept that into the record, and then you proceed ! 

r. Karu. I would like to have you doit, sir. That is a copy of the 
— that the board of supervisors did receive on the 22d day of 
ay. 

Mr. Houirretp. Fine. We will read this and have it as part of the 
official record. | 

Mr. Earu. Thank you very much. 

(The progress report referred to is as follows:) 


May 9, 1956. 


Subject: Progress Report of Committee for Coordination of Civil Defense Plan- 
ning and Operations. 


Los ANGELES COUNTY AND CITIES CIVIL DEFENSE PLANNING BOARD, 
Los Angeles, Calif. 


GENTLEMEN: Based upon preliminary conferences held by your committee 
and consultation with Harold W. Kennedy, the county counsel and member of the 
planning board, it is— 

Recommended : 

1. That the Los Angeles County Board of Supervisors be informed of planning 
board acceptance of their request to make a study for improved coordination of 
civil-defense planning and operations. 

2. That the Los Angeles County Board of Supervisors be furnished copies 
of this initial progress report by your committee. 

3. That your committee has given consideration to the scope of the study and 
after analysis, find that some phases of the problem extend beyond the boundaries 
of the county of Los Angeles to include the market and trade areas in adjoining 
counties. 

4. That, therefore, the planning board solicits the Los Angeles County Board of 
Supervisors to contact the board of supervisors of contiguous counties, inform 
them of the purposes of the study and invite them to join in the phases of the 
planning board committee considerations which concern their jurisdiction. 
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Reasons : 

1. Under date of February 8, 1956, Chief Administrative Officer Arthur J. Will, 
forwarded a report to the Los Angeles County Board of Supervisors, including 
the following recommendations: 

(a) That the board of supervisors request the Los Angeles County and 
Cities Civil Defense Planning Board to study the current operational area 
structure within the county to formulate a plan whereby consolidation of 
existing areas can be accomplished and a closer coordination of jurisdic- 
tional activities achieved. 

(b) That the Los Angeles County and Cities Civil Defense Planning Board | 
be advised that the board of supervisors considers the successful completion 
of such a study to be a matter of extreme urgency and that the adoption of 
the foregoing recommendation is to be interpreted as an expression of the 
willingness and desire of the county to cooperate fully in the implementa- 
tion of a feasible countywide civil-defense organization. 

The recommendations of the chief administrative officer were approved by 
order of the board of supervisors on February 28, 1956. 

The request of the Los Angeles County Board of Supervisors was presented at 
the next regular meeting of the Los Angeles County and Cities Civil Defense 
Planning Board, which was held on March 14, 1956. Generalized comment and 
discussion followed without formal action, the matter being referred to a 
recessed meeting of the planning board scheduled for March 21, 1956. At the 
recessed meeting, the planning board adopted a motion accepting the request of 
the board of supervisors to make the study and a committee of three was ap- 
pointed to supervise and administer it. Committee members selected were 
Richard F. Lynch, to represent interests of the city of Los Angeles; Robert 
Coop, to represent other municipalities within the boundaries of Los Angeles 
County; and Howard Earl, to represent the unincorporated areas of Los Angeles 
County. The assistant director of the basin area survey was assigned to serve 
the committee in its research activities. 

At its initial meeting, Mr. Coop was elected chairman of your committee. 

2. It is deemed appropriate and advisable that the Los Angeles County Board 
of Supervisors be kept fully and currently informed of planning board activities 
to improve coordination of civil-defense plans and operations in order that they 
inay be cognizant of the progress of their requested study and the expeditious 
manner in which it is receiving attention and consideration. 

3. The ineffectiveness of the present seven operational areas organization 
is recognized by the office of civil defense of the State of California, the coordina- 
tor for region I of the State office of civil defense, by practically all of the 
municipalities in Los Angeles County having formal civil-defense organiza- 
tions, as well as by the Los Angeles County Board of Supervisors, whose cogni- 
zance of the deficiencies resulted in the request for the study. There is general 
recognition of the basic need for an effective policymaking body assuring 
adequate representation to all jurisdictions and in which all will desire to 
unite not only for civil-defense planning but also for the coordination of overall 
emergency operations in the event of a major disaster. Such an organization 
must be designed to provide the means whereby, in an extreme emergency, 
it can be integrated completely and interlocked into the statewide civil-defense 
operation. i 

4. The problems of coordination cannot be confined within the geographic 
and political boundaries of Los Angeles County in all phases of the problem and 
therefore, neighboring counties included in the marketing and economic sphere 
should be invited to participate with your committee in consideration of mutual 
interest. Since the study was requested by the Los Angeles County Board of 
Supervisors, it is believed courteous and appropriate that the invitation for 
participation of other jurisdictions should emanate from them. 

Your committee anticipates further conferences at an early date to deveiop 
implementation of the above factors and to direct attention to other problem 
areas of civil-defense organization and operation. It is the purpose of your 
committee to give exploratory investigation to all types of organization in order 
that the planning board may propose to the Los Angeles Board of Supervisors 
and all other interested jurisdictions the most feasible, effective and acceptable 
organization possible. 

Respectfully submitted. 

RosBert Coop, Chairman. 
RicHagp F. Lyncu. 
HOWARD EARL. 
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Mr. Ho.irietp. Mr. Garmatz. 

Mr. GarMatz. Just one question. 

Mr, Eaku. Yes, sir. oo. 

Mr. Garmatz. Colonel, in this concept of target area planning, in 
some of this talk here, you speak as though you are not getting cooper- 
ation from 1 county or 1 neighboring small community to the other. 
You talk about “shooting.us down when we cross the line,” and in the 
next paragraph you just do not know how to cross, and what is going 
to happen to these boundaries. 

Does that mean that you are not getting cooperation? I do not 
quite follow that. . 

Mr. Karu. Mr. Garmatz, that was cited as an example of the 1mpos- 
sibility of just one community trying to plan for anything as big 
and as dreadful, if you please, as a hydrogen weapon would be. 

In other words, I showed that just as an illustration of the impos- 
sibility of 1 community or a group of 3 or 4 communities, or even 1 
county, for that matter, being able to lay down an overall plan which 
would be a satisfactory plan to defend oneself against the capability 
of the hydrogen bomb. 

Mr. Garmatz. Are you getting cooperation from your neighboring 
counties ? 

Mr, Earu. Absolutely. 

Mr. Garmatz. You are? 

Mr. Earu. We have had the utmost cooperation with those counties. 

In the basin area survey, we had six of our neighboring counties 
associated with Los Angeles County in that effort, and right up until 
the time that the State of California made a statewide mass area 
study, which was predicated upon the idea of developing the resources 
on the periphery of a target area, so that those resources could be gen- 
erated into the care of the people leaving the target area or leaving the 
urban areas, and that occurred in November 1954, and subsequent to 
that time the State took over that phase of the study which is the 
backup for this interim plan, again, that we discussed previously. 

Mr. Garmatz. That is all I have, Mr. Chairman. 

Mr. Ho.irieip. Proceed. 

Mr. Fart. Thank you, sir. 


EFFECTIVENESS OF FEDERAL CIVIL DEFENSE ASSISTANCE AND GUIDANCE 
TO STATES, COUNTIES, AND CITIES 


(a) The assistance and guidance of the Federal Civil Defense Ad- 
ministration has been improving but, like most other local officials 
in civil defense work, I wish that improvement could be accelerated. 

We still find ourselves facing criticism because of statements by 
officials of various Federal departments. Statements that are contra- 
dictory or at odds with each other. Such proceedings keep local au- 
thorities constantly in difficulty, and I think all Federal officials should 
refrain from issuing statements until they know their ground, and 
pone oo the limits of national security, they should be frank and 
candid. 

(6) We greatly needed an official representative of FCDA in Los 
Angeles, one of the major target ares. -One has recently been assigned, 
and I join all other local officials in endorsing this move. We all hope 
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this will provide the means of getting the official national policy and 
opinion down to the loca] level quicker than previously. 

We also believe that this representative will assist in bringing the 
individual characteristics of our area and our problems into sharper 
focus for the Federal officials. These matters have not been satis- 
factory in the past. So I mention them, but we are glad to see if the 
present corrective measures will provide the answer. 

(c) The matching fund program has been of great assistance to 
local agencies and we only wish it might be expanded. The county 
government has received to date only $296,000 under this program for 
various warning, communications, fire-fighting, and training purposes. 

(d) The Federal leadership in aiding local jurisdictions hit by 
hurricane, tornado, or flood during the last 2 years, has been excellent, 
In my opinion. For a new and untried program in Government, I 
think it has been well handled, has really assisted stricken com- 
munities to recover surprisingly fast and is proving that civil defense 
can pay off like insurance. 

As you probably know, I was able to establish a precedent by secur- 
ing Federal funding assistance, under Public Law 875, for mutual 
aid the county furnished a local community—Sierra Madre—durin 
the floods of 1933. I believe this approval wil be a boon to mutua 
aid, everywhere, and it is one of the dnest features of the civil defense 
program. 

(c) Previously, I have commented on target area planning. Locally, 
we think this concept is the only practical one, and we feel it is one 
on which the Federal agency must carry the ball. We would like to 
see them really take the lead, pitch in and assist in testing target area 
planning in various locations and then extend the program if it proves 
successful. 

Mr. HouiFretp. Up until today, though, you have not had that type 
of leadership and planning assistance ? 

Mr. Earu. That is correct. 

It has been coming, and the Congress appropriated $10 million 
last year to the FCDA to start in a program of this target area 
planning, and the plans are coming into our communities through 
such agencies as the Stanford Research Institute. 

Of course, this interim plan that we have here is right down the 
same line. The Stanford Institute is going to use every bit of this 
report that you have here as a basis for starting their study 

Mr. Houirreitp. You mean, they are going to use the information 
in it as source material ? 

Mr. Ear. As source material. 

Mr. Hotrrretp. You do not mean that they have given approval to 
it in its entirety ? 

Mr. Ear.. Oh, no, sir; they are making an independent survey. 
They are going to use it as source material, basic information upon 
which they are starting their study in southern California. 

[Continuing : ] 


CLARIFICATION OF FEDERAL RESPONSIBILITY AND LOCAL RESPONSIBILITY 


You’ve broken this question down in three categories. The first 
is “planning.” We think the Federal funding of local survival studies 
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is a fine thing. You can’t write a standard set of specifications on the 
Federal level that will fit the needs of all communities. 

We think Stanford Research Institute—financed by Federal funds— 
will write what is needed for the target areas in California. We do 
wonder what powers of persuasion they will use to secure the unani- 
mous approval of all the local jurisdictions involved. That is why 
the locally financed interim survival plan recommends creation of a 
Survival Authority, which would have equitable representation of all 
local jurisdictions. This authority would develop policies and pro- 
grams, and in return for representation all of us would agree to go 
along with the majority. 

We feel the Federal funding assistance is about as far as FCDA 
can go in aiding local planning. Implementation of those plans—the 
long, painful physical process of developing the staff and materials 
to make those plans operational—is up to the local jurisdictions. 
However, it may well be that Federal funding assistance will be neces- 
sary for local directors like myself to build the required organizations. 

Mr. Ho.irm .p. If the Federal Civil Defense Administration fur- 
nished you moneys for these plans, as they are in the Stanford research 
study, 1s it not your opinion that if a master plan were developed, 
they will also have to cooperate in the plan which is developed as far 
as giving their approval and as far as coordinating it with the military 
departments, and so forth ? 

Mr. Eart. Mr. Congressman, I think that it will be very necessary 
for the Federal Government to assist the local government in imple- 
mentation of a master plan, built in it for operations, and then further 
than that, after you get your operating plan set up, you have got to 
think in the field of care for the people when they get out there. 

In other words, you will have to think of preplanning stockpiles to 
eliminate deficiencies which might occur in our outlying counties, 
and so forth, to take care of our people when they do move into their 
areas. 

The second category is on “operations.” Here, I believe the higher 
Jurisdictions must guide and coordinate but otherwise depend on local 
counties and cities to produce the desired results, 

In southern California, in event of a declared emergency, all opera- 
tions will be in the name of the State of California, but it will be the 
local officials acting for the State who will have to carry out the 
physical operations. 

The State staff is simply insufficient except to coordinate and shift 
whatever assistance is available to the more acutely troubled spots. 
The State will be boss, yes, in the sense of statewide operations, just 
the same as FCDA is boss of the States on the national scope. But 
it all comes back to the fact that the success of an emergency opera- 
tion must depend upon the sum total of efforts of all the service 
personnel at the base of the totem pole. 

The final actegory on responsibilities concerns “financing.” Money 
is always a problem, isn’t it? I think there is no more question about 
civil defense being important to the whole country than there is about 
military defense. 

The Los Angeles metropolitan area is the economic heart of all of 
southern California, as well as being a major factor in the economies 
of Arizona and Nevada, and to some extent New Mexico and Colorado. 
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Disturbance here upsets all the people in these areas, as well as effect- 
ing the national economy. 

o local target area can tax these areas nor equitably distribute 
the costs. We think the Federal Government can provide for such 
an equitable distribution of costs. We believe that the major target 
areas are, at least, entitled to a degree of subvention which will make 
it possible for them to develop the defense organizations and opera- 
tions needed for the general defense. 


EFFICIENCY OF LIAISON AND COOPERATION BETWEEN FCDA AND LOCAL 
POLITICAL SUBDIVISIONS 


This item is difficult to evaluate at the present time. Elsewhere, 
I have commented that until recently it was unsatisfactory. But the 
recent assignment of a local representative of FCDA will, in my 
opinion, solve this problem. 

Let me say the county of Los Angeles heartily endorses this assign- 
ment and hopes it will provide for the desired liaison and cooperation. 
We may need more, but this is a step in the right direction. 


SUGGESTIONS FOR FURTHER CIVIL-DEFENSE PLANNING 


1. We need improved, ee ge leadership, executive and legisla- 
tive, in civil defense at all levels. We recognize that civil defense is 
a relatively new function of Goverment and that we are going to 
encounter “growing pains” for a long time to come. It is my opinion 
that, like other governmental activities, civil-defense responsibilities 
and areas of operation will be resolved by mutual interest and by the 
exigencies, the requirements, of the situation. 

It appears entirely impractical to attempt to operate out of Wash- 
ington; by that, [ mean from the Federal level, entirely. Civil de- 
fense differs from defense by the armed services, in that it covers the 
land, not just lines and locations. Most of the people who advocate 
Federal control throughout might voice the loudest complaints if 
control were actually centralized there. Neither do I think it can 
be maintained on a strictly local level. There must be coordination 
and logical integration. 

We, as a country, cannot ignore this problem any more than we 
can ignore defense by the Armed Forces. This problem is too big 
for localities and too detailed for Federal solution. Consequently, it 
appears certain that a blend—Federal leadership and coordination 
with local control and operation—will eventually result. In the 
interim, let’s encourage thoughtful, intelligent statements and leader- 
ship and try to end some of the feateapea 4 misleading activities of 
self-appointed experts. 

2. We need a little more hardheadedness about security. We are 
told that certain procedures are recommended, that weapons develop- 
ment makes such planning essential, but that we cannot publish this 
confidential information. Next week, we pick up a magazine with 
the whole spread in greater detail than our confidential briefing. 
This magazine can be bought by anyone who so desires, so it is cer- 
tainly available to our potential enemies. But the great mass of 
American people never see it because they are too busy with their 
own interests. 
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When we attempt to implement the program, our people don’t 
understand and we cannot give official credence to magazine articles. 
Consequently, we say some of our information is classified and our 
citizens remain uninformed, but resentful. And it is extremely diffi- 
cult to get Americans to cooperate with something they do not under- 
stand. You gentlemen know that. 

We surveyed the public affiairs and information programs all over 
California for the basin area survey in August 1955. Our research 
indicated civil defense agencies had been reaching about 1 in 20 
citizens, or 5 percent of the coverage. This situation is pitiful—only 
1 in 20 knowing what is and what needs to be done for his own safety. 

So, dened A but not excessive security measures, coupled with a 
greatly intensified public affairs and information program, are 1m- 
provements acutely needed. 

3. This suggestion concerns “target area planning.” Consideration 
is being given to a program of Federal contributions for part of the 
administrative expenses necessary for these target areas to plan and 
implement survival procedures. The maintenance of these communi- 
ties is vital to the country at large, and we believe it is equitable for 
part of the costs to be distributed on a national basis. 

Further, such allowances will tend to develop the coordination and 
integration so vitally needed in the nationwide civil-defense program. 

Consequently, I not only endorse such action but urge your com- 
mittee to do all possible to expedite the program. Perhaps this type 
of assistance would be premature for some areas at this time but a 
number of communities, such as Los Angeles, Milwaukee, and Phila- 
delphia—there are quite a few others—have progressed sufficiently 
with their planning that a pilot program can be instituted to deter- 
mine the values and the best methods to carry it out. I would like to 
see the pilot program instituted at the earliest date possible and feel 
sure every local agency would be pleased to cooperate in making it . 
work here in southern California. 

Thank you very much. 

Now, Mr. Chairman, if there are no questions on the preliminary 
statement, I do have about a 10-minute report which is the recommen- 
dations of the Los Angeles County Board of Supervisors for your 
committee. 

Mr. Ho.trretp. You may proceed. : 

Mr. Ear. Will you distribute those for the record and press, please ? 

Mr. Ho.irretp. You may proceed, sir. 

Mr. Earu. Thank you. 

This is the letter of transmittal, dated May 28, 1956: 


Subject: Civil-defense hearing, May 28, Los Angeles. 


Hon. CHET HOLiFIeELD, 
Chairman, Military Operations Subcommittee, 
Committee on Government Operations, 
House Office Building, Washington D. C. 


Deak Sir: In connection with the hearings on civil defense in Los Angeles 
on May 28 and 29, hte Los Angeles County Board of Supervisors is appreciative 
of the opportunity offered in furnishing testimony in respect to the Los Angeles 
County civil-defense organization and operations. 

In compliance with the suggestion made in your letter of May 17, 1956, the 
attached specific recommendations are made in behalf of the supervisors for 
consideration of the committee and of the Federal departments concerned. 
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It is our hope that the Congress will be able to provide the necessary legisla- 
tion and leadership in order that the recommendations will bear fruition as there 
is no question that the country’s civil-defense preparedness will be advanced by 
gaining this added Federal support. 

Very truly yours, 
Howarp Eakt, 
Director, Civil Defense. 


The heading on this is: “Los Angeles County Disaster-Civil De- 
fense Authority Recommendations to House Military Operations Sub- 
Committee, United States House of Representatives.” 

The date is May 28, 1956. 


GENERAL 


The resources required to carry out disaster and civil-defense operations are 
overwhelmingly local in situs and control and, necessarily, the responsibility and 
authority to plan for and to conduct operations belongs to local governments. 
Overall technical advice and guidance from FCDA is essential, not only because 
disaster may be regional or nationwide in scope out also because localities can- 
not always have free access to facts and technical implications basis to neces- 
sary plans an doperations. 


1. CURRENT PROGRAMS OB ACTIVITIES 


(a) Scope and expansion of existing programs 


The Federal program should be expanded particularly in two regards: 

First, increased financial assistance should be provided in consideration of 
the national interest. Everyday civil-defense activity need not necessarily be 
subsidized (e. g., staff salaries, routine expenses, and supplies), but exceptional 
resource requirements attributable to the new significance attached to civil 
defense should be liberally subsidized by FCDA (e. g., “escape” highways, 
radiological and communications equipment, public shelters, etc.). Standards 
of required resources should be the only limitation; FCDA should have authority 
to participate in financing all resource needs of a locality so long as the standards 
are not exceeded, and should not be limited to the present 50 percent of cost. 

Secondly, an expanded FCDA program of providing promptly technical data 
and popularized educational materials would be appropriate. There is a great 
unfilled need for understandable and usable technical information from the view- 
point of the average citizen. 


b. Effectiveness of Federal administration 


FCDA should have less concern for program details of local civil-defense 
agencies. FCDA’s concern should be with local conformance to general national 
policies, and with whether required resource standards are being exceeded. A 
nationwide uniformity in the detailed development of civil defense is impossible, 
and probably undesirable. All current tendencies of nonlocal agencies to exer- 
cise authority without exercising responsibility should cease. 

A related detail may be mentioned: Some new procedure should be adopted 
of committing contingently Federal funds for short periods—periods long enough 
only to allow local governing bodies to appropriate local funds with the prior 
assurance of FCDA matching funds. 


Mr. Ho.utrretp. Will you please explain that, Mr. Earl? I do not 
quite get the point in that. 

Mr. Earu. Yes, Mr. Holifield, I will be very happy to. 

Under the current program in California, the local government is 
required to appropriate the moneys for the purchase of civil-defense 
equipment and have it in their budget before the application for 
matching funds is accepted by the State and started through the 
channels to the FCDA. 

And what we are asking is that a contingent appropriation be indi- 
cated by FCDA so that we can go to our local governing boards or 
city councils, as the case may be, and tell them that FCDA has ap- 
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proved the matching fund on this purchase, and thereby secure the 
approval of the local governing board. 

Mr. Ho.irm.p. Now, if I understand you right, you are asking 
that the FCDA, whose budget actually is prepared more than a year 
in advance—— 

Mr. Lirscoms. 18 months. 

Mr. Howirtetp. More than a year in advance, or around 18 to 20 
months in advance, that they appropriate a lump sum on a contingent 
basis, which would be available to each State for matching purposes ? 

Mr. Earut. We would make an application ahead of the local budg- 
ets to find out if the FCDA would approve the appropriation, or the 
matching-fund application, I mean. 

Mr. Houirretp. The trouble is now that you have to find out how 
much money you can spend on the local basis and then go to FCDA 
and find out if they have enough to match it; is that true? 

Mr. Earu. The trouble is now that we have to take a gamble on it. 
In other words, we go ahead 

Mr. Ho.irrmexp. In other words, you want the Federal Civil De- 
fense Administration to take the gamble, and not you ? 

Mr. Eart. No. We just want the assurance from the FCDA that 
our application is a proper application and is entitled to matchi 
funds, and then their statement to the effect that, provided the apphi- 
cation is filed by a local government, it would be eligible for the match- 
— money that the FCDA has in its contingent budget. 

. Hotirrecp. Could that be arranged by the setting up of stand- 
ards on which these funds would be granted for a different function, 
such as communications, or stockpiling of medical supplies, food, and 
other items? 

Mr. Kart. FCDA has provided us with a very fine set of specifica- 
tions for most. of our civil-defense material. In addition, they have 
a very broadminded policy of acceptance of new material into the 
field in which local governments will make a specific application for 
consideration of an individual item, for instance, which does not show 
in the standard specifications, but 

Mr. Hotirtevp. Your real trouble is that it 1s a gearing of the local 
budget to the FCDA budget? 

Mr. Earu. That is correct. We on the local level have considerable 
trouble in selling the investment in civil defense equipment to our 
local legislative bodies, on occasion. They will not buy it for us if they 
know we are going to have to pay 100 percent of the cost. 

But if they know that the Federal Government will reimburse us 
for 50 percent of the cost, then they have a little different feeling, 
which is more favorable to us directors. 

Mr. Howirtevp. All right, you may proceed. 

Mr. Earu. Yes. [Continuing:] 


(c) Improvement through change in responsibility or control 


It would seem that the Federal Government’s fiscal interest in subsidized 
civil-defense resources is properly protected by State and local mutual aid agree- 
ments, and therefore there is no reason for “essential control” to rest with the 
Government providing the most financial support. 


(d) Adequacy of Federal field personnel 


If a technical adviser would be assigned by FCDA permanently to each target 
area, local preparedness undoubtedly would be expedited. 
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Previously in this testimony I have told you that that person has 
been furnished us. So you have already eg? eee a board of super- 
visors’ request and allowed it, apparently. [Continuing :] 


2. LEGISLATIVE, ADMINISTRATIVE, OR OTHER METHOD FOR OBTAINING LONG-RANGE 
SOLUTIONS 


(a) Suggested changes in legislation 


Federal legislation making surplus property available to civil-defense agencies 
would be helpful. 


Mr. Ho.iFmenp. We have already anticipated that in the House and > 
it is now resting in the Senate. On the above “adequacy of Federal 
field personnel, “you gave us credit for that. We are not entitled to 
that. That is an administrative decision of FCDA. We will take 
credit for the second one, though. 

Mr. Eart. Excellent. I will report back to the board on that, sir. 
[Continuing :] 


(b) Suggested changes in administrative measures 


Civil defense organization consistent with East River project report is still 
required and is lacking generally; artificial nonpeacetime organizations must be 
eliminated; a metropolitan civil-defense authority or district may be the only 
answer for many target areas. 

Mr. Ho.iFretp. Now, before you go on, what do you mean by “arti- 
ficial nonpeacetime organization must be eliminated” ? 

Mr. Earu. Well, since the existence of civil defense in the State of 
California, in the State organization setup that we have had since 
1950, an area like Los Angeles County has io divided up into what 
has been called an operational area in which county territory is 1iso- 
lated from the county government, and an attempt is made to attach 
it to other communities 1n the particular area for operational purposes. 

It is not a situation that exists in normal government. It is a 
change made for civil defense to operate in an awkward organization 
which the personnel of the governments and the people themselves 
are not used to, and does not bode itself for a successful operation in 
an emergency. 

Mr. Hoxirretp. Now, let me be clear—— 

Mr. Earu. That is what they are talking about. 

Mr. Ho.irietp. This does not concern a Federal prerogative in any 
way? Is not this a volunteer arrangement within your own county, 
and possibly existing counties and cities ? 

Mr. Karu. That is true, except in the latter part of the statement, 
and that is, which has to do with the metropolitan civil-defense au- 
thority or district. If it crosses States lines, of course, it would be 
Federal in nature. If it remains within the State, then it is a State 
matter; yes, sir. It would be a State legislative matter, in all 
probability. 

Mr. Ho.irietp. Then, as a matter of fact, if such an authority is 
desired, that is clearly within the prerogative of the State legislature 
to make that—— | 

Mr. Earu. As long as—— 

Mr. Ho.irretp (continuing). To make that an entity, and then 
under the present arrangement of liaison between the Governor’s office 
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and the Federal Civil Defense Administration, there could be liaison 
in that manner, could there not ? 

Mr. Ear. Yes, sir; there could be. And there is part of your 
target area planning that we were just discussing. 

Mr. Ho.iFreLp. Yes. 

Now, in the case of overlapping of State lines, such as we now have 
in the East 

Mr. Eart. In New York State, Connecticut, and New Jersey. 

Mr. Houirtetp. Yes. That is a matter of a tri-State agreement. 

By the way, we are going to have someone appear before the com- 
— and testify to that tri-State arrangement that they have back 
there. 

But you are not faced with that here. 

Mr. Eart. We are not faced with that here as yet; that is right. 

Mr. Ho.trtevp. So this particular suggestion here is one that is 
within your own power. 

Mr. Earn. Yes. But it has its implications leading into your target 
area planning that we are devoting so much time to at this particular 
time in FCDA and in the hearing. 

Mr. Houtrrevp. All right; you may proceed. 

Mr. Eart (continuing) : 


(c) Suggested other methods for long-range solutions 

It would appear that the State should be given more actual power and admin- 
istrative responsibility with reference to Federal assistance; that FCDA should 
protect the Federal interest more through postaudit and the establishment of 
standards, along the lines followed by older Federal programs, such as welfare 
and public health. 


3. ADDITIONAL COMMENTS OR SUGGESTIONS 


Public Law 875 (disaster relief), as amended, should be made more specific in 
its provisions and leave less to arbitrary administrative decision. 

Mr. Houirre tp. Now, Mr. Earl, we are going to have to conclude the 
testimony for today at this point because of other commitments which 
some of the members have made. I will confer with you right after 
adjournment with regard to continuing your testimony. 

Mr. Ear. Fine, sir. Thank you. 

Mr. Hotrrietp. The plan for the committee is to assemble in this 
room at 10 o’clock and reconvene. 

Mr. Earut. Mr. Chairman, before you do adjourn, you will notice 
that the file I gave the com mittee was the one intended for the entire 
session. Now, the last portion of the file from this point on is materia] 
which will be coming up in your sessions which follow. 

Mr. Horrrienp. Yes. 

The meeting is adjourned. 

(Whereupon, at 4 p. m., the subcommittee adjourned to reconvene 
at 10 a.m., Tuesday, May 29, 1956.) | | 
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These figures almost certainly could never be duplicated exactly 
in another shot. And that is why, for planning purposes, they are 
just as good as any other set of figures you can come up with. 

Mr. Hotirretp. Does not that indicate that if evacuation of 1 mil- 
lion or 2 million people of a city like Los Angeles were attempted, 
that as long as they were in the open aboveground, and 1f they hap- 
pened to be in the area of fallout or the downwind area of fallout, 
they would be subject to these degrees of contamination? 

Dr. Brettamy. Yes, sir; they would. 

I think we are in the area of a tremendous calculated risk, and 
it is quite certain that people in the open, and within the first 2 or 
3 hours postdetonation, from these large thermonuclear weapons, are 
going to receive enough radiation to be very serious, probably killing. 

As to what the proper countermeasure is, that is a separate question. 
As I shall state a little further on, the maneuver of choice, as I see 
it, at this time is what I would call a combined dispersal-shelter-cover 
program, a combination program for many different reasons, not the 
least of which is an economic reason. 

We could almost break the Nation if we tried to spend enough to 
cover everybody deep enough. On the other hand, at considerable 
distances from weapon detonation, rather light cover is the main 
precaution. 

Mr. Houirretp. Now, I wish to pose a question to you, because a 
statement has been made before this committee that anyone in a 
prepared shelter within 20 miles of a 10-megaton explosion would be 
In a death trap. 

Dr. Bretyamy. Not unless he is scared to death, Mr. Chairman. 
[ Laughter. | 

Mr. Hotirterp. I see. 

Dr. Betuamy. With an adequate shelter 

Mr. Ho.utrretp. Now, let us consider what we mean by the word 
“adequacy.” You have stated that 1t would bankrupt the Nation to 
give the expensive type of shelter which I assume you mean would 
protect one from being either under the fireball or within a very 
close distance to the fireball. 

I am inclined to agree with you on that statement, if that is what 
you mean. 

Dr. Betiamy. Yes. Let me approach it this way, Mr. Chair- 
man 
Mr. Ho.ririetp. By the way, am I anticipating your statement? 

Dr. Bettamy. Well, only in part. My statement is really very com- 
pact, and every part of it could be expanded a good deal. 

Let us not talk at all about the black area, for a 20-megaton weapon, 
un area some 5 miles across. I think you call it the A area there. 
Let us not talk about it at all. 

Mr. Houirietp. Just a minute. We will get a chart, Doctor, so that 
we can demonstrate it. 

Mr. Batwan. This for a 20-megaton weapon has an area of the A | 
zone of complete destruction, within a 5-mile radius. 

Dr. Betxamy. That is right. That is the part we do not need to 
talk about here. 

Now, the part that becomes difficult is in the next ring. 

Mr. Houtrtevp. In what we call the B ring? 
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First, this was in connection with the problems of the Manhattan 
Engineering District, in connection with their processin uclear 
materials, and since 1949, it has been in sonnection with t ; : ects of 
atomic weapons themselves at the Naval Radiological Extension Lab- 
oratory here in San Francisco. 

Mr. Ho.irretp. We will be glad to hear from you, Dr. Tompkins. 

Dr. Tomextins. Thank you. 

Mr. Chairman, with your permission, I have with me an excerpt 
from a short statement of the technical position of the radiological 
defense which I made about January 1955, which I feel it might be 
pertinent to insert in the record, although it is perhaps not necessary 
to read it at this meeting. 

Mr. Houirtetp. We will be glad to receive it. 

Dr. Tompxtins. Thank you. 

(The summary above referred to is as follows:) 


SHort SUMMARY OF THE RADIOLOGICAL DEFENSE TECHNICAL POSITION 
| 
Paul C. Tompkins, United States Naval Radiological Defense Laboratory, 
San Francisco, Calif. | 


1. The general picture seen from an analysis of existing information on fall- 
out from thermonuclear weapons may be summarized as follows: | 

(a) Radioactively contaminated areas can be expected to be encountered with 
sufficient frequency and at sufficient gamma intensity levels to demand direct 
countermeasures. 

(b) Existing facilities and equipment are not adequate to provide the neces- 
Sary protection. 

(c) Areas which can be affected are too large to permit use of evacuation or 
avoidance of a radiological area as the predominant control measure. 

(d@) Protection of both personnel and installations from the initial and sub- 
sequent effects supersedes recovery as a primary objective. Alternatives to 
protection and recovery from the effects of the event decrease as areas affected 
increase. | 

(e) The primary countermeasures system must be based on provision of 
sheltered living areas with shielding for protection against the gamma radia- 
tion, and recovery through preprotection of an installation, or its subsequent 
decontamination. | 

2. The objective of countermeasures studies is to arrive at a determination of 
the provisions that must be made to permit people to live through a contaminat- 
ing event, and still perform essential functions. This implies that mer only 


must one deal with the effects of radioactive contamination under emergency 
conditions, but one must also know how to live with radioactive contamination 
under long-term exposure conditions. 

3. Let us now turn to a consideration of the essential elements of counter- 
measures systems. These elements are: 

(a) Reduction of gamma radiation intensities by shielding. 

(b) Reduction of gamma radiation fields caused by loose radioactive] weapon 
debris by removal of such debris. This includes both postevent reclamation 
ig ie and protective measures such as the “washdown” system employed by 

e Navy. 

(c) Reduction of ingestion, inhalation, and beta radiation burn hazards by 
the use of proper doctrines, clothing, respirators, and effective decontamination. 

(d) Reduction of dosage by control of exposure time. This requires an inti- 
mate knowledge of time and motion involved on the part of personnel, and an 
equally intimate knowledge of the radiation intensity and radiologi« al con- 
ditions under which these personnel must operate. 

(e) Exclusion of contaminated material from critical areas such as those de- 
signed for occupancy, food and water sources, etc. 

The first requirement of countermeasures is to provide enough protection 
to permit survival during the acute phase immediately following a detonation 
This must be done primarily through an adequate shelter program. Such 
shelters must provide a shielding factor of the order of 1,000, if military forces 
are to retain the capability of operating despite the presence of fallout. 
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4. The second requirement is to establish the capability of recovering and oc- 
cupying the affected regions as normally as possible. To do this it is necessary 
that “living areas” be designated. These areas must have maximum shielding, 
and provisions for excluding the entry of radioactively contaminated material. 
This requirement must be met if dosage control is to be possible. It is from these 
centers that personnel would then emerge into the surrounding contaminated 
area to discharge their assigned duties. The decontamination of “work areas” 
will be a requirement in many cases. The provision of clean food and water 
supplies will be the predominant practical problem encountered in this phase. 
The acceptance of a single, sublethal acute dose as the criterion of acceptable 
dosage is not sound practice. It is required that a new set of medical standards 
be developed to cover continued exposures at various rates, comparable to the 
30 roentgens per 2 years which is the current standard for peacetime operations 
permitted by the Navy. Criteria for properly prorating the revised acceptance 
doses are needed. | | 

5. Unlike industrial practices, fallout influences the environment. Although 
this fact does not affect the currently practiced principles of radiological pro- 
cedure, there are drastic practical influences on the conditions to which these 
principles are applied. Table I illustrates some of the more obvious differences 
brought about by the radiological effect on environmental conditions. Notice 
that only items 9 and 10 stay the same under the two situations. 
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TABLE I.—COMPARISON OF FALLOUT VERSUS NONFALLOUT CONDITIONS ON 
RADIOLOGICAL PRACTICE 


PEACETIME (NON-FALLOUT CONDITIONS) 


1. Environment clean.—Radioactive 
materials restricted to limited areas 
and/or conditions. 

Objective—Keep activity greater 
than background confined to sharply 
limited regions. 

2. Shielding around the source. 

3. Control points at entry to confined 
area. Time in restricted area limited. 


4. Contamination monitoring done 
under low and constant background 
conditions. 

5. Food supply unlimited and gen- 
erally not exposed to contamination. 

6. Clean water supply not limited. 

_ %. Material control requirements in- 
crease with increasing specific activity 
and total activity. 

8. Requirement for exposure limited 
to few people under good administra- 
tive control. 

9. Assume things in contaminated 
area are affected until proven clean. 

10. Acceptable dosage/unit time de- 
ereases with increasing frequency and 
duration of exposure. 


FALLOUT AREA 


1. Environment coniaminated.—Clean 
areas restricted to those protected in 
advance. 

Objective.—Keep activity out of crit- 
ical localities. 


2. Shielding around the person. 

3. Control points at exit from con- 
fined area. Time in environment 
limited. 

4. Contamination monitoring done 
under high and variable background 
conditions. 

5. Food supply sharply limited and 
generally exposed to contamination. 

6. Clean water supply very limited. 

7. Personnel contamination protec- 
tive measured increase with increasing 
specific activity and total activity. 

8. Requirement for exposure affects 
many people not under administrative 
control. 

9. Same. 


10. Same. 


Dr. Tompxins. The reason why I think it might be valuable is that 


it gives the technical reasons for and the implications of this inside- 
out philosophy, which, of course, was the immediate reaction of our 
laboratory to the expanded scale of thermonuclear weapons as con- 
trasted to these smaller fission weapons. 

Mr. Rosacx. Does this statement that you have submitted sum up 
some basic concepts and countermeasures ? | 

Dr. Tompkins. No; it does not really do that. It simply gives a 
general summary of the things that really affect radiological defense. 
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THE SKETCH BELOW IS THAT FOR A RADIOLOGICAL FALLOUT PROTECTION 
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EXHIBIT 3 


RADIOLOGICAL DEFENSE MEASURES AS A COUNTERMEASURE 
SYSTEM 


Research and Development Technical Report USNRDL-TR-74, NS083001, 
February 15, 1956, by W. E. Strope 


General, Technical Objective AW-5c 
Military Evaluations Group 
W. E. Strope, Head 
Scientific Director, P. C. Tompkins 
Commanding Officer and Director, Capt. Rk. A. Hinners, United States Navy 
UNITED STATES NAVAL RADIOLOGICAL DEFENSE LABORATORY 
SAN FRANCISCO, CALIF. 


ABSTRACT 


The importance of considering radiological defense measures as an interre- 
lated system rather than as a collection of individual measures is emphasized. 
In discussing the radiological defense system, the defense problem is divided 
into three time phases: Emergency, operational recovery, and final recovery. 
The objectives and measures of effectiveness in each phase are discussed. 
Countermeasures are classified as to type. The concept of a central counter- 
measure type in each phase is introduced. Central countermeasures are selected 
and their interactions are discussed. It is concluded that failure to recognize 
the interactions between countermeasures is resulting in development of counter- 
measures on incompatible grounds. 


SUMMARY 
THE PROBLEM 


Historically, radiological-defenses measures have been developed individually 
to meet specific problems arising from contaminating atomic attack. These 
countermeasures must be integrated as a system if an effective defense is to 
be achieved. The purpose of the study is to describe an integrated system and 


to point out interrelations that are important to performance specifications for 
countermeasures. 


FINDINGS 


Radiological defense is an important part of passive defense. The overall ob- 
jective of passive defense is to minimize the effects of attack on operations. 
Three time phases are apparent: Emergency phase, operational recovery phase, 
final recovery phase. The objectives in each phase are respectively. Survival, 
early recovery of essential functions, ultimate recovery of normal functions. In 
everyday language, these objectives on a national scale are survive, stay in the 
war, and win the peace. 

The large number of possible countermeasures fall into a limited number of 
countermeasure types. These types are rated qualitatively on feasible effective- 
ness and range of application. The outstanding countermeasure type in each 
phase is proposed as the central countermeasure for the phase. These are: 
For the emergency phase, shelter; for operational recovery, reclamation; for 
final recovery, indeterminate at present. The system hinges on the central 
countermeasures, the other important countermeasure types being regarded as 
peripheral to the central countermeasures. 

The importance of interactions of countermeasures stems from the fact that 
personnel exposure to nuclear radiation is limited if casualties or other unwanted 
effects are to be avoided. The limiting exposure must be rationed over all three 
phases of the system. Thus, shelters cannot be designed simply for survival. If 


CIVIL DEFENSE FOR NATIONAL SURVIVAL 2585 


such is done, the subsequent phases become very costly or impracticable over large 
areas of the target. Shelter specifications must provide for more than bare sur- 
vival; how much more depends on the nature and effectiveness of the remainder 
of the system. System implications are therefore an important consideration in 
specifying countermeasure performance. 


ADMINISTRATIVE INFORMATION 


This is part of a general evaluation of countermeasures being studied under 
Bureau of Ships Project No. NS083001, Technical Objective AW-—5c. 
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ILLUSTRATIONS 


Figure 1.—Countermeasure system in the emergency phase. 

Figure 2.—Shelters in Stockholm subway. 

Figure 3.—Countermeasure system in the operational recovery phase. 
Figure 4.—General system of radiological defense. 


SECTION 1. INTRODUCTION 
1.1 Purpose 

Historically, radiological defense measures have been developed individually 
to meet specific problems which would arise-from contaiminating atomic attack. 
To a large extent, this process has been inevitable, since both knowledge and 
understanding of the defensive aspects of atomic warfare have been acquired 
on a piecemeal basis through weapons tests, laboratory experiments, and opera- 
tional analyses. If an effective and efficient defense is to be achieved, however, 
it is extremely important to approach radiological defense as though it were a 
system of interrelated countermeasures. The purpose of this report is to sum- 
marize the radiological defense system as it appears at this time and to point out 
the interrelations that are not being sufficiently accounted for in much of the 
present defense effort. 


12 Scope 


Radiological defense is a part of passive defense. Passive defense consists of 
measures taken to reduce the probability of and to minimize the effects of dam- 
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age caused by hostile action, without employing active weapons or initiating 
Offensive action.’ In other words, passive defense starts with the assumption 
that the weapon will be delivered to the target. Its purpose is to minimize the 
effects of the attack upon our operations. As a result of the development of 
larger nuclear weapons and also of an increased knowledge of the offensive 
capabilities embodied in various ways of using nuclear weapons, the contami- 
nating atomic attack has become increasingly probable. Therefore, radiological 
defense has become an increasingly important part of passive defense. This 
report will be applicable to the general problem of passive defense against atomic 
attack, to the extent that contaminating atomic attack becomes the preferred way 
of using the nuclear weapon. 


SECTION 2. CHARACTERISTICS OF RADIOLOGICAL DEFENSE 


2.1 Phasing of the defense problem 


The possible range of atomic-attack situations that may occur in a future 
war is so large that meaningful statements of a completely general nature are 
dificult to make. Laurino’ has pointed out that specific statements about 
countermeasures require careful de:inition of the situation of interest, and has 
proposed to achieve this definition by consideration of three properties of the 
situation: the nature of the attack, the nature of the target, the operational 
period of interest. The more specific a statement must be, the more detailed 
the description of these three properties must be. 

For an appreciation of radiological defense as a general countermeasure 
system, it is important and productive to differentiate between the operational 
periods of interest; that is, to time phase the radiological defense problem. The 
reason that such phasing is useful is that the local objectives of these phases 
are quite different, and therefore the countermeasures involved in each phase 
and their measures of effectiveness are distinct. Radiological defense appears 
to fall naturally into three time phases’?* which may be designated as emer- 
gency phase, operational recovery phase, and final recovery phase. The time 
periods involved cannot be rigidly defined and in some situations the phases 
may not be sharply differentiated. In general, however, the emergency phase 
begins upon warning of attack, if such occurs, and lasts for several days to 
a week after attack for nontactical targets. Where tactical targets are in- 
volved, the emergency phase may last only minutes or hours after attack. The 
operational recovery phase follows the emergency phase and may last for months 
or years, perhaps for the duration of hostilities. The final recovery phase 
follows the operational recovery phase and persists for an indefinite period. 
Because it is desired to treat radiological defense as a general system applicable 
to all contaminating attacks and to all targets, the detailed description of 
these characteristics will be avoided. However, specific examples will be intro- 
duced with emphasis on defense of the continental United States. 


2.2 Phase objectives 


The objective of the emergency phase is survival. Since nuclear radiation is 
an antipersonnel effect, the objective of this phase in radiological defense is simply 
the survival of personnel. In the larger framework of passive defense, it extends 
to survival of facilities. Footnote 1 defines emergency measures as actions “taken 
to keep loss of life and property to a minimum.” Similar expressions of objective 
occur in civil-defense literature. 

The objective of the operational recovery phase is to regain the military use- 
fulness of the target as soon as possible. Footnote 1 refers to operational recovery 
measures as “steps taken to restore the essential utility of an activity.” Reference 
4 also regards this phase as the process of restoring essential functions. When 
one recalls the overall objective of passive defense—to minimize the effects of 
the attack on operations—it can be seen that the local objective of the emergency 
phase is not sufficient. In addition to survival, passive defense must minimize 
the interruption of essential war functions caused by the attack. 

It is due to an accident of history that consideration of the radiological defense 
problem began with the operational recovery phase. Contaminating atomic at- 
tacks have been observed only at weapons tests. Personnel are carefully excluded 
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from the target area during the test detonations. Upon reentry, test personnel 
have encountered large contaminated regions that restrict and deny their opera- 
tions under the rigid safety precautions prevailing at the test site. Later analy- 
sis of the test results reveals that a somewhat smaller but still important region 
would deny operations even under wartime conditions. Thus, the denial aspect of 
the contaminating event or fallout has been clearly evident. Early efforts in 
radiological defense were concerned with this problem, beginning with attempts 
to recover the usefulness of the target ships contaminated at Operations Cross- 
roads. On the other hand, experience with the noncontaminating or high air-burst 
attack began at Hiroshima and Nagasaki. These were occupied targets and the 
attacks caused great numbers of casualties. For a long time, the problems of 
survival under atomic attack were associated rather closely with the high air 
burst. Although small groups concerned with radiological defense have attempted 
periodically to question this concept, it has been comparatively recently that the 
problem of survival under contaminating attack has been recognized in its true 
magnitude. The unintentional exposure of a considerable group of people to fall- 
out from a detonation in Operation Castle was instrumental in bringing about 
this recognition. 

The objective of the final recovery phase is to restore the normal or preattack 
situation in the target. This phase of radiological defense has not received much 
attention until recently. It has been recognized as a necessary long-term rehabil- 
itation effort following a war, but its connection with military problems has 
seemed remote. With the production of significant numbers of superweapons, 
the prospect has arisen that a full-scale nuclear war may result in contamina- 
tion of a large part of the continental U. S. In this event, many features of 
our society, such as normal agriculture, may be in peril. This problem has 
military significance in that military operations are ultimately conducted to 
achieve the national war aim of preserving our way of life. If we win a 
nuclear war at the sacrifice of our way of life, the national war aim is not 
achieved. Consequently, the need for incorporating this objective in the counter- 
measure system to achieve the overall objective of passive defense has become 
increasingly real. In summary, the overall objective of radiological defense— 
to minimize the effects of nuclear radiations on operations—appears to involve 
the successive objectives of survival, rapid recovery of essential functions, and 
ultimate recovery of normal functions. 


2.56 Measures of effectiveness 


In order to compare countermeasures and to evaluate a countermeasure sys- 
tem, it is necessary to choose a quantitative measure of the effectiveness of the 
countermeasures or system in achieving the objective. Having defined the ob- 
jectives of the three phases of radiological defense, it is of interest to note the 
measures of effectiveness that suggest themselves in each phase. 


2.3.1 Measure of effectiveness in emergency phase 


Since the objective of the emergency phase is survival, the appropriate measure 
of effectiveness of countermeasures in this phase appears to be the number or 
proportion of survivors. The optimum countermeasure system in this phase, 
then, is one that maximizes survivors or, alternatively, one that minimizes casual- 
ties. Optimality also contains the idea of cost; that is, the balancing of effective- 
hess against cost. Hence, one might compare countermeasures or counter- 
measure systems in the emergency phase on the basis of reduction of casualties 
for comparable cost or on the basis of least cost for an acceptable casualty level. 

In attempting a comparison of this type, it is, of course, important to define 
the term “casualty.” Used as above as the pure opposite of survivor, casualty 
must be defined as a lethality. As pointed out previously, a specific evaluation re- 
quires a detailed knowledge of the situation. In many situations, a sick person 
cannot be considered a survivor for practical purposes. A casualty might then 
be defined as a “combat noneffective’” or some similar term. Again, time may 
play a significant role, as in most tactical situations, so that the casualty may 
be a “noneffective within 2 hours.” In general, however, reduction of casualties 
will be the preferred criterion, defined in terms consistent with the situation. 
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2.3.2 Measure of cffectivencss in operational recovery phase 


The objective in the operational recovery phase leads one to a consideration of 
the delay time or denial time caused by the attack before essential functions 
are once more operable. To minimize the effects of the attack on operations, it 
is desired to minimize this delay in resumption of operations. The time after 
attack at which essential functions are regained is called “mission entry time.” ? 
Mission entry time thus becomes the general measure of effectiveness of counter- 
ineasures in the operational recovery phase. We can com)}are countermeasure 
systems in this phase on the basis of earliest mission entry time for comparable 
cost or, alternatively, on the basis of least cost for an acceptable mission entry 
time. It is worth while to point out that the criterion of acceptability will vary 
with the nature of the target. For example, delays of a week or so might be 
acceptable in nontactical targets while the acceptable delay in tactical targets 
may be a matter of minutes. 

There are other possible measures of effectiveness in the operational recovery 
phase but these imply a different objective for the phase. Use of the casualty 
reduction criterion requires that the objective be the conduct of operations at a 
given time and for a stated period with a minimum of casualties. Stay time 
may also be used as a measure if the objective is rephrased to involve the re- 
covery of operations at a stated time for as long as possible. However, stay 
time and acceptable casualty level usually being fixed by the mission of the 
target, it has been found that emphasis in the operational recovery phase is on 
minimizing the denial period. 


2.3.3 Measure of effectivencss in final recovery phase 


The understanding of the final reeovery phase at the present time is consider- 
ably more vague than the understanding of the first two phases because of the 
small amount of information available. Certainly, the major characteristic of 
the objective is “normality.” It is desired to minimize over a long period the 
deviation from normal operations. In radiological defense, one must consider 
the long-term effects of radiation on humans—such as incidence of cancer, 
changes in the blood, shortening of the life span, and even genetic effects on 
future generations. -These long-term effects must be minimized, and inevitably 
acceptable deviations from the normal must be established. Then, counter- 
measures for this phase can be evaluated. 


SECTION 3. CHARACTERISTICS OF COUNTERMEASURES 


3.1 Countermeasure types 


When we survey the countermeasures available or proposed for use in atomic 
defense, we are faced with an astonishing collection of possibilities. This large 
number of individual countermeasures fall into a much smaller number of 
countermeasure types—-dispersal, damage control actions, shelter, reclamation, 
and the like. Within each type are individual actions, each with its character- 
istic performance and cost. In developing a countermeasure system, it is fruit- 
ful to look at the general potential of the countermeasure types. Some are 
inherently more valuable than others in achieving the objective. 


3.2 Potential value of countermeasure types 


The potential value of a countermeasure type in passive defense appears in 
two general characteristics. The first of these is the feasible effectiveness of 
the types. In practical application, all countermeasures have limitations. Coun- 
termeasures that completely achieve the operational objective and thus reduce 
the effectiveness of attack to zero appear to exist only in theory. In some cases 
this is because the costs entailed are beyond the defense capabilities. For exam- 
ple, complete protection or shelter of all facilities and personnel in a large target 
may be a good theoretical solution but may entail costs both direct and indirect 
that are clearly beyond the practical capability. In other cases, there are real 
limitations in the attack situation regardless of the effort available. A most 
obvious example is rescue and medical aid after attack. Since an attack will 
cause a large number of casualties almost immediately, the feasible effectiveness 
of medical aid is limited to that fraction of the survivors whose fate could be 
altered by the existence of adequate medical aid. 

The second characteristic is that of range of application. It should be recalled 
that passive defense situations can be defined in terms of three properties: The 
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nature of the attack, the natufe of the target, the operational period of interest. 
In time phasing the defense problem, we have accounted only for the latter 
property. In each phase, we must look at countermeasure types with regard to 
their applicability in terms of attacks and targets. A universal countermeasure 
is one that maintains its effectiveness over the complete range of attacks and 
in all targets. Again, in practice, the universal countermeasure does not seem 
to exist. But some countermeasure types approach the ideal very closely. 


3.3. Central and peripheral countermeasures 


In developing a countermeasure system, it appears reasonable to place em- 
phasis on the countermeasure types of greatest potential, as expressed in terms 
of feasible effectiveness and range of application. Any other approach would 
result in a specific grouping of countermeasures for each special situation. Not 
only would there be a different countermeasure system in each target, but also 
perhaps several systems to cover the range of possible attacks. This is mani- 
festly inefficient. Some “tailoring” of a general countermeasures system must 
undoubtedly occur in each target because of differing conditions or require- 
ments; but if the defense is to be well founded, deviations from a general system 
should be done only for good and sufficient reasons. Furthermore, it would be 
found generally that the tailoring process will occur in the choice of specific 
actions within a countermeasure type, rather than in the choice of a counter- 
measure type. 

When countermeasure types are compared with respect to the objective of each 
radiological defense phase, it may be found that one type stands out from the 
rest in potential value. ‘That is, it possesses characteristics of feasible effective- 
ness and range of application that distinguish it from other countermeasure 
types. If such is the case, this type of countermeasure should form the kKey- 
stone of the countermeasure system. We may call such a countermeasure type 
the central countermeasure. It so happens that the central countermeasure can 
be determined in each phase of radiological defense. 

Once the central countermeasure is selected, the remaining countermeasure 
types may be regarded as peripheral countermeasures. Peripheral counter- 
measures are found to possess one or more of the following characteristics : 

(a) The feasible effectiveness of the countermeasure type is relatively 
low. 
(6) The range of application is limited to a segment of possible defense 
situations. 
(c) The effectiveness of the countermeasure is highly dependent upon the 
existence of the central countermeasure as a prerequisite. 
When a countermeasure type is labeled a peripheral countermeasure, it is not 
intended to convey the impression that such countermeasures are useless and 
should not be undertaken. Any effective countermeasure system will include 
a number of peripheral countermeasures in addition to the central counter- 
measure. But a peripheral countermeasure does not possess the characteristics 
necessary to form the hub or keystone of the system. 

The term “central countermeasure” has been chosen to convey the notion that 
such a countermeasure type represents the core, heart, or essence of defense in 
the particular time phase of radiological defense. Peripheral countermeasures, 
however important, act in support of and derive support from the central coun- 
termeasure. In a sense they revolve about the existence of the central counter- 
measure. In the following paragraphs, the central coutermeasures are dis- 
cussed. An exhaustive treatment of the potential value of the various counter- 
measure types will not be attempted. In fact, the general statements made 
must be tested in future analyses of a more specific nature and the system de- 
Scribed here supported or modified. 


3.4. Central countermeasure in the emergency phase 


3.4.1 Selection of the central countermeasure 


The central countermeasure in the emergency phase of radiological defense is 
believed to be adequate shelter. The relationship of countermeasures in the 
emergency phase is shown in figure 1. The feasible effectiveness of shelter in 
reducing casualties is very high. Shelter is effective against all effects of 
atomic attack. Relatively simple underground shelters permitted survival near 
ground zero at Hiroshima. For surface and subsurface detonations on land, the 
violent movement of earth in the crater region limits the effectiveness of shelters. 
This region coincides roughly with the edge of the crater lip. Of course, in theory 
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Fig. 1 Countermeasure System in the Emergency Phase 


it is always possible to dig deep enough to achieve survival even in the crater 
region but in most practical cases this goes beyond the defense capability. In 
general, the region of effectiveness of shelter extends inward to the crater lip. 
When compared with the region of casualty production without shelter, this 
effectiveness is very high. If one can, by means of shelter, reduce casualties 
from high air bursts to zero and confine casualty production for other bursts 
to within the crater and its lip, one has blunted the major antipersonnel capabil- 
ity of even the very high-yield weapons. Shelter is applicable to practically all 
land targets, and also to ships and aircraft. The practical limits of shelter 
effectiveness on ships and aircraft are linked with the survival of the craft, al- 
though weight limitations on aircraft may further limit the effectiveness. Most 
major naval ships contain areas that would permit survival up to the time when 
a ships would be sinking; many personnel can survive even after abandoning 
ship. 

One additional limitation on the potential effectiveness of shelter is the need 
for warning. This need can be minimized by the proper location of shelters 
near or at the normal] location of personnel. Again, in theory, the need for 
warning can be eliminated by making the normal location a shelter. This is 
a natural trend in tactical targets, such as ships, or gun, or missile-launching 
emplacements, where minimizing the need for warning is achieved by protecting 
the operating area or by providing for remote operation. These solutions are 
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less practicable in nontactical targets, although the placing of vital industries 
and similar operations underground has occurred. 

An outstanding example of underground shelter is in Sweden, a nation that 
has recognized the central nature of shelter and has proceeded to implement 
this solution. Not only has Sweden undertaken to provide adequate shelter for 
its urban populations, but also it has placed underground whole industries, ship- 
operating bases, and repair facilities. Stockholm’s new subway has specially 
designed shelters as shown in figure 2. The Swedish Air Force has at its 
disposal an impressive number of underground air-defense centers and airplane 
hangars. Planes start their takeoffs from underground locations. It is be- 
lieved that underground installations costing $100 million are now in use in 
Sweden. 


3.42 Other emergency phase countcrmeasures 


Peripheral countermeasures of considerable importance in the emergency 
phase include damage-control operations after attack, reduction of vulner- 
ability, and dispersal. The feasible effectiveness of damage-control actions is 
not well defined. Present capabilities do not appear to have a high potential. 
For example, it is seriously doubted that conventional fire-fighting techniques 
can alter the course of fire damage significantly. The ability of the medical 
facilities to significantly alter the casualty level has also been questioned. 
Damage-control actions are generally divided into self-help on the part of the 
target population and mutual-aid support from organizations outside the target 
area. The effectiveness of self-help measures is obviously dependent upon the 
existence of adequate shelter, while mutual-aid efforts become much less effective 
when large areas are affected by high-yield weapons. Under contaminating 
atomic attack, most of the region where damage-control actions may be effective 
will be subjected to very high radiological hazards from fallout. The practical 
utility of organized emergency action may become negligible under these con- 
ditions, particularly in nontactical operations. These limitations clearly place 
damage control in a peripheral relationship to adequate shelter. It is important 
to note that the postattack operations of damage control, radiological control, 
and welfare are presumed by many people to represent the heart of atomic de- 
fense, particularly in civil defense and passive defense of land installations. 
Such does not appear to be the case. 

The potential value af dispersal is high, perhaps next to adequate shelter in 
reducing personnel casualties. The limitations of dispersal are twofold. First, 
the feasible effectiveness of dispersal in sensitive to weapon yield. As larger 
weapons appear, dispersal distances must increase to be effective. Dispersal 
is at a particular disadvantage with respect to the contaminating event because 
of the large areas and distances involved. Superweapons can produce fallout 
casualties in areas of thousands of square miles. A relatively small number 
of these weapons could contaminate the whoie United States to casualty-produc- 
ing levels. Under this attack condition, the value of dispersal in radiological 
defense drops to zero. Second, dispersal on land targets is costly and slow. 
There are tremendous economic difficulties involved in the relocation of indus- 
tries and populations. Although some official encouragement has been given to 
dispersal, the results have been poor. A dispersal distance of 10 miles has been 
set, but many exceptions have been made in the granting of industry permits for 
economic reasons. Meanwhile, the development of high-yield weapons has 
made the 10-mile range of doubtful value. Similar limitations exist in tactical 
targets. For the foregoing reason, dispersal appears to be a valuable but periph- 
eral countermeasure type. 

Because of the difficulties in achieving permanent dispersal, a special type of 
dispersal known as tactical evacuation is being studied by the Federal Civil 
Defense Administration. Tactical evacuation involves the dispersal of personnel 
upon warning to supposed safe areas in the outer reaches of the target. Tactical 
evacuation suffers not only from the limitations previously discussed but also 
from the fact that it is applicable to a very limited segment of atomic attack 
situations. It is practicable only in certain land targets and, even in such targets, 
requires a long warning period. It is not useful unless such warning exists. 
Although a warning period of several hours’ duration may be achieved during 
the next few years, it is well recognized that the introduction of high-speed 
intercontinental ballistic missiles will soon reduce the achievable warning time 
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to a matter of minutes. Therefore, tactical evacuation has only limited tem- 
porary value in the passive-defense system.’ Nevertheless, a great deal of con- 
fusion has resulted from the attempts by some people to propose tactical evacu- 
ation as the central countermeasure—as a cheap substitute for adequate shelter. 
Regarded in its proper role as a useful peripheral countermeasure, tactical 
evacuation can be valuable in reducing casualties where it is practicable, but it 
should never be regarded as a substitute for shelter as the central countermeasure 
in the emergency phase. 


3.9 Central countermeasure in the operational recovery phase 
3.5.1 Selection of the central countermeasure 


The central countermeasure for operational recovery appears to be reclama- 
tion.” Reclamation has essentially universal application to targets. Specific 
measures range from extremely simple techniques of modest effectiveness, such as 
plowing or fire hosing, to rapid and highly effective devices, such as the ship- 
board washdown countermeasure. The washdown system demonstrates the high 
feasible effectiveness possible in reclamation. 


3.5.2 Other countermeasures in the operational recovery phase 


Important peripheral countermeasures in the operational recovery phase of 
radiological defense are shielding and the adjustment. of operating procedures.’ 
In the broader area of atomic defense, repair of physically damaged facilities, 
replacement of facilities damaged beyond repair, and relocation of functions in 
undamaged areas are also important. The relationship of these countermeasure 
types is shown symbolically in figure 3. 

In radiological defense, shielding is synonymous with shelter. While shelter 
is the central countermeasure in the emergency phase, its role in the operational- 
recovery phase appears, in most instances, to be peripheral. Unless the ultimate 
in shelter during the emergency phase has been achieved—that is, the placing 
of industry underground or other means of protecting the normal work area— 
shielding is applicable in operational recovery to limited situations where the 
work area is retatively small and the placement of heavy temporary shielding 
ig acceptable. The limit on adjustment of operating procedures, such as work 
shifts and personnel rotation, is primarily one of cost. Large numbers of addi- 
tional trained personnel are required to achieve significant improvements in 
mission entry time. Since trained manpower is at a premium in wartime, and 
particularly after atomic attack, adjustment of operating procedures is rarely 
a satisfactory solution to operational recovery. When used with the central 
countermeasure, these peripheral countermeasures can be very important in 
building an optimal countermeasure system, as shown in the planning sections 
of reference 3. The same holds for tactical targets, such as ships, where the 
taking of shelter in the emergency phase, coupled with the washdown reclama- 
tion measure and rotation of topside crews, results in a highly effective radio- 
logical-defense system. 

In atomic defense, repair of damaged facilities is an important countermeasure. 
In the broadest sense, repair could be considered a part of reclamation. In con- 
taminating atomic attack, damage to facilities occur, but the damaged region 
is also radiologically contaminated. Therefore, renair depends upon effective 
reclamation countermeasures, if early recovery is the objective. This depend- 
ence makes repair a peripheral countermeasure. Since the damaged region 
constitutes only a part of the contaminated region, operational recovery does not 
always entail repair of facilities. 


8.6 Central countermeasure in the final recovery phase 


As indicated before, the final recovery phase has not received much study until 
recently. As a result, the possible countermeasure types are not clearly under- 
stood. This makes a decision on the central countermeasure impossible at this 
time. Since the objective of this phase is to regain normal functions, many 


1 Hon. Val Peterson, Federal Civil Defense Administration Chief. in a speech before the 
Helicopter Association of America in San Francisco on January 24, 1956, stated: ‘“Today 
we can give warning of an attack in time for evacuation of the city, but ‘when ‘the guided 
missile is fully developed then it will be a case of ‘take shelter where you can.’ 

2 Reclamation is used here to include not only the removal of radioactive contaminants 
from target surfaces by means of decontamination but also the burial or covering of the 
contaminant. In general, it includes all operations on the contaminants itself to reduce 
the radiation field. This is in acocrd with the usage in reference 3. 
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countermeasures such as excluding people from contaminated areas do not appear 
useful. Shelter also appears to have limited value. Reclamation may be useful 
but the process of reducing contamination levels over large areas to very low 
tumount appears to present great difficulties. There are some forms of ex- 
posure control, such as dilution or natural concentration, which may prove to 
have the central characteristics required in final recovery. 


3.7 Summary of defense system by phases 


To minimize the effects of contaminating nuclear attack on operations, we 
have seen that a time-phased process of survival, early recovery of essential 
functions, and ultimate recovery of normal functions will be required. In the 
first phase, primary dependence must be placed upon adequate shelter. Asso- 
ciated with this central countermeasure and its tacitly assumed existence will be 
a number of important peripheral countermeasures which inelude dispersal, re- 
duction of vulnerability, and damage-control actions. In the second phase— 
the early recovery of essential functions—the central countermeasure will be 
reclamation of the vital area of the target, supported by the use of shielding 
and the adjustment of operating procedures. In the third or final phase, the 
ultimate recovery of norma! functions will involve one or more forms of exposure 
control, supported by reclamation and other countermeasure types. An indica- 
tion of this general system is shown in figure 4. 

It is important to note that, in most cases, a given countermeasure type may 
have value in more than one phase of radiological defense or perhaps in all 
phases. This is particularly true of the central countermeasures, It must 
be emphasized, however, that the principal utility of a countermeasure type 
is associated with a single phase and its specific objective. For example, 
reclamation is the central countermeasure in the operation recovery phase: 
however, it is no more than a peripheral damage-control action in the emergency 
phase and, except in some tactical situations, is likely to be of marginal value 
in limiting casualties. Reclamation will also be of use in the final recovery 
phase, but the tremendous effort involved in the clearing of very large areas 
to extremely low radiation levels does not promise it a central status. In 
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the same way, shelter is central in achieving survival but is considered to be 
more limited in early recovery of essential functions in most instances. Not 
being a part of normal operations, shelter has minor value in final recovery. 
Much confusion is caused in radiological defense by discussing a countermeasure 
in the wrong context; as in giving great weight to reclamation in damage- 
control operations in the emergency phase where such weight is not warranted. 


SECTION 4. INTERACTIONS IN THE COUNTERMEASURE SYSTEM 


The foregoing discussion of radiological countermeasures and their place in 
a radiological defense system contains nothing startling. The framework pre- 
sented is of principal value as a starting point for the consideration of the 
interactions of the defense phases and the countermeasures of primary impor- 
tance in each. The recognition of the existence of these interactions is an 
essential step in dealing with radiological defense as a coherent system rather 
than as an assemblage of individual countermeasures. 

It should be recalled that nuclear radiation is of military importance because 
it is a casualty-producing agent. The dominant fact in radiological defense is 
that each person has a finite amount of radiation exposure he can sustain 
before he becomes a casualty. The absolute value of this exposure varies some- 
what from individual to individual. Because of the ability of the human body 
to recover partially from radiation received over a period of time, the limiting 
exposure cannot be measured directly in roentgens or a similar unit. However, 
general agreement exists that exposure distributed over a period of time can 
be interpreted by means of one or more suitable recovery equations in terms 
of an equivalent short-term exposure. The concept of damage dose has also 
been proposed as a possible measure of effective biological exposure. The 
significance of the concept of a limiting exposure in the radiological defense 
system will be discussed in the following paragraphs. 


4.1 Intcractions of central countermeasures 


Let us consider the specifications of countermeasures in the emergency phase. 
The central countermeasure is adequate shelter. The question of interest is: 
What is adequate shelter? If this problem is considered wholly within the 
emergency phuse, the answer is relatively simple. The optimum shelter is the 
cheapest shelter that assures survival under atomic attack, survival being 
defined in appropriate terms. Over most of the region of interest in contami- 
nating atomic attack, protection against fallout radiation will dominate the 
shelter requirements. If shelter specifications are based entirely upon the 
objective of survival, personnel in shelters nt the end of the emergency phase 
will have survived, but a great number of persons will be at or near the casualty 
threshold. It is clear that our population will be in a trapped state; they 
will have survived the attack but they will lack the reserve of radiation exposure 
necessary to embark on the operational-recovery phase. If recovery is to occur, 
these people must be removed from the aren, and operational recovery and 
operntion of the essential target functions must be conducted with new personnel 
from an aren that has not undergone attack. These actions may he very diffi- 
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cult to carry out, if not impossible, and it certainly does not represent an 
effective solution to radiological defense. 

Again, let us look at the specification of countermeasures in the operational- 
recovery phase. The central countermeasure is reclamation. As shown in 
reference 3, reclamation measures are selected to achieve a satisfactory mission 
entry time for operation of essential functions. Radiation exposures of both 
recovery crews and mission personnel are usually kept below the casulty thres- 
hold. But, in general, little or no consideration is given to exposure history in 
the emergency phase. Reference 3 does suggest that 100 roentgens of the accept- 
able distributed dose be reserved for emergency-phase exposure, but no attempt 
is made to compute the probable exposures in existing or contemplated shelters. 
The tendency in development of operational-recovery phase measures is to assume 
that protection in the emergency phase has been perfect. Unfortunately, the 
development of emergency countermeasures has generally proceeded independ- 
ently of any requirements for subsequent radiological exposure. Very often, 
therefore, it can be clearly seen that the development of radiological counter- 
measures is being pursued on completely incompatible grounds. The interaction 
between countermeasures is being ignored. 

What is needed is a systems approach to radiological defense. Rather than 
consider shelters as a separate matter from decontamination, we must seek the 
cheapest countermeasure system that meets the requirements of both phases. 
Looked at this way, it appears that it may be cheaper to make our shelters more 
effective so that we can use relatively simple and available reclamation equip- 
ment such as the fire hose and scrub brush. Certainly, unless perfect solutions 
to operational and final recovery are found, shelters should not be designed for 
bare survival. 

In like manner, the problems of final recovery must be faced. The closest ap- 
proach to the final recovery problem is the present AEC peacetime permissible 
exposures, which are quite low. As low as they are, these exposure limits are 
based on exposure of a limited portion of the population over a long-term period 
starting with little or no previous exposure. If the countermeasure system 
satisfactorily achieves the objectives of the emergency and operational recovery 
phases but results in a large part of the population reaching the final recovery 
phase with a massive radiation-dose history, must not subsequent permissible 
exposures be even lower than the present peacetime regulations? Such require- 
ments may make exposure control technologically infeasible. Information on 
these problems is sparse. However, it should be clear that the optimum counter- 
measure system must produce the cheapest and most feasible answer to all three 
phases, if the overall objective of radiological defense is to be mét. 


4.2 Other interactions 


The foregoing discussion has tended to emphasize interactions following the 
chronological sequence. It has been pointed out, for example, that the capabili- 
ties of countermeasures in the emergency phase form the boundary condition for 
the feasibility of countermeasures in the operational recovery phase. If shelter 
criteria are based on bare survival, the operational recovery problem becomes 
virtually impossible. It should be clear that interactions exist in the opposite 
direction. If highly effective operational recovery measures exist, they may 
lessen the performance requirements in the emergency phase. The clearest 
example of this interaction lies in the shipboard washdown countermeasure. 
This measure not only achieves rapid operational recovery but has a significant 
effect on the requirements for shelter in the emergency phase. Part of this 
effect is because the washdown countermeasure, in order to achieve its effective- 
ness in operational recovery, must be operated during the emergency phase. 
Washdown therefore contributes directly to the protection of personnel. The 
existence of a highly effective reclamation measure in operational recovery also 
can exert an indirect effect on the countermeasure requirements in the emergency 
and final recovery phases as discussed in the following paragraph. 


4.8 The problem of optimum allocation of exposure 


The interactions that have been briefly reviewed in the foregoing paragraphs 
result primarily from the fact that people can undergo a limited exposure to 
nuclear radiation before unwanted biological effects result. Each counter- 
measure, no matter what its place is in the defense system, draws a certain 
amount from this limited account. If we spend héavily in one phase, we must 
conserve greatly in the others. The optimum defense system is the cheapest and 
mcst feasible set of countermeasures that does not overdraw the account. 
Therefore, an alternative way of looking at the radiological defense system is to 
regard it as a problem of optimum allocation of radiation exposure to the three 
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phases. The operational requirements for countermeasure performance in each 
phase may be set by allocating a portion of the total desired exposure to each 
phase. This does not simplify the systems solution any, but it does emphasize 
the limiting parameter. It also brings to the attention the fact that the fore- 
going discussion is confined to a single experience with contaminating nuclear 
attack. If it is desired that the countermeasure system permit personnel to 
undergo two or more nuclear attacks, the allocation of exposure must be made 
accordingly and the requirements placed on countermeasures will increase. 

Thus it appears that the measures of effectiveness indicated in paragraph 2.3 
must be handled cautiously. They are useful only within the given phase. A 
simple measure of effectiveness for the total radiological defense system has not 
been elucidated as yet and may not exist. For this reason, the simple measures 
of effectiveness will continue to be used. An understanding of the larger system 
and careful attention to the boundary assumptions in each phase must be used 
to avoid serious pitfalls. 


SECTION 5. CONCLUSIONS 


From this preliminary attempt to view radiological defense measures as an 
integrated countermeasure system consisting of three basic time phases, and from 
consideration of the critical interactions of the whole system, it seems evident 
that radiological defense measures—and atomic-defense measures in general— 
are being developed individually rather than as an integrated system. As a con- 
sequence, these measures, while ostensibly capable of achieving a local objective, 
were very often based on assumptions so incompatible that it is difficult to see 
how the overall passive-defense objective can be achieved. 

Most passive-defense concepts have been inherited from experience with con- 
ventional weapon attacks, such as high explosives and incendiary bombings. 
The use of the atomic bomb at Hiroshima and Nagasaki forced major changes 
in passive-defense thinking. The existence of weapons a thousand times more 
powerful than previous high explosives made dependence on self-help damage 
control unrealistic. Organization of area resources for mutual aid became ex- 
tremely important. But emphasis was still placed on emergency phase measures. 
The later problems of operational and final recovery were concluded to be 
separate and distinct problems to be handled more routinely by other than 
passive-defense forces. 

The advent of the superweapon was another thousandfold increase in the 
power of attack. The impact on passive-defense thinking has only recently begun 
to be felt. The tremendous radiological capability of superweapon contaminat- 
ing attack has opened new vistas of weapons employment. In radiological de- 
fense, the conclusions are clear. We can no longer delay the integration of 
radiological defense measures into a consistent countermeasures system. The 
later phases of the problem will not take care of theinselves or be taken care of 
by routine actions. The selection of countermeasures and the specification of 
countermeasure performance must be conditioned by the defense capabilities that 
precede and follow the particular measure as well as those that are more closely 
associated witb it. 

It is clear also that, as the attack capabilities increase, the defense must con- 
centrate its limited resources on those central countermeasures that have the 
feasible effectiveness and range of application necessary to assure a consistent 
payoff in minimizing the effects of attack. 

Approved by: 

EUGENE P. COOPER, 
Associate Scientific Director. 
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ABSTRACT 


This report presents a statement of passive-defense philosophy in atomic attack 
and of the principles of damage control after attack, with specific reference to 
the Navy’s shore establishments. Since the radius of action of atomic and ther- 
monuclear weapons is large compared with the dimensions of most shore estab- 
lishments, a system of mutual aid among activities is mandatory. A dynamic 
and flexible plan of action after attack is presented which is believed to offer 
the best promise for effective damage control. The plan consists of a two- 
perimeter system based on a cellular defense organization, and is designed to be 
operable over a wide range of possible atomic attacks. It is urged that the plan 
be extended to include the sister services and civil defense. 

The saving of lives and property is emphasized as the major objective of 
passive defense. To achieve this goal, attention is directed toward: 

(a) Providing a system of mutually supporting passive-defense units capa- 
ble of operating quickly and effectively in damage control. 

(ob) Providing a system to control and protect personnel under attack 
conditions. The importance of control of individual actions is stressed. 

Emphasis is placed on the necessity for regarding the passive-defense organiza- 
tion as a cadre group requiring leadership training. 


ADMINISTRATIVE INFORMATION 


This work was assigned by Bureau of Ships letter ND/PRNC/P11 (588) serial 
588-269, of June 16, 1953, and was performed under problem 323.4, Research and 
Development Board Project NSO&83-001, task 2, project 3, problem No. 4 for the 
fiscal year 1954. 

SECTION I. INTRODUCTION 


1.1 Importance of Passiwe Defense 


The use of atomic weapons has raised a severe challenge to national defense. 
The scale of destruction which can be expected, together with the increasing 
capability of the potential enemy to deliver these weapons into the zone of the 
interior, make an effective defense of utmost importance. 

Defense against enemy atomic attack could take several forms. Much con- 
sideration has been given to creating a capability for “massive retaliation” as 
a deterrent to potential aggression. Active defense measures, including radar 
and ground-observer detection and rapid interception of attacking weapon car- 
riers, are also under intensive development. As a third element in national 
defense, passive defense cannot be overlooked. 

If massive retaliation is not a sufficient deterrent and, if, as seems likely, 
active defense measures cannot eliminate the approaching planes or missiles, 
this Nation’s ability to continue after atomic attack will depend to a considerable 
extent on the effectiveness of passive defense. Within the continental limits 
of the United States, the Department of Defense, and more specifically the Navy 
Department, has many important industrial and logistical organizations which 
may be affected. Thus in time of war, passive defense may be essential to the 
fulfillment of the mission of the naval shore establishment. 
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1.2 Background and Purpose of Report 


A considerable amount of study has been applied at United States Naval 
Radiological Defense Laboratory to the problems of passive defense against 
atomic attack. The basic two-perimeter defense plan was developed in 1950 in 
the process of preparing the basic material for volume II of the series Radiological 
Defense under the sponsorship of the Armed Forces special-weapons project. 
Additional studies have been undertaken since. 

The following sections represent a summary of the principles of action devel- 
oped to date. This summary was prepared in response to a request by the 
Bureau of Ships to review a current passive defense directive and to comment 
on “major areas of passive-defense philosophy rather than on details.” The 
material in this report has been transmitted to the Bureau of Ships and the 
Chief of Naval Operations in letter form. It is presented in report form here 
in order to permit broader use among persons concerned with passive defense 
matters. 


1.8 Preview of Report 
Based on fundamental considerations of the nature of atomic attack, a dynamic 
and flexible plan of passive defense is proposed. The major objective is con- 
sidered to be the saving of lives and property in order to minimize the effect of 
attack on operations. A “pick up the pieces” approach involving welfare and | 
rehabilitation functions is deemphasized. To achieve the objective of saving 
lives and property, emphasis is directed toward: 
(a) Providing a system of mutually supporting passive defense units 
capable of operating quickly and effectively in damage control. 
(6b) Providing an adequate system to control and protect personnel under 
attack conditions. 


SECTION II. PASSIVE DEFENSE PHILOSOPHY IN ATOMIC ATTACK 


2.1 Definition of objective 

Passive defense is here defined as all measures taken in defense of a place, 
without employment of active weapons to forestall delivery of the attack. 
Measures taken prior to attack include protection, deception, dispersion, and 
concealment. Measures taken after attack include damage control and recovery 
or rehabilitation. The purpose of all such measures is to minimize the effect of 
the attack on the target mission by reducing personnel casualties and damage 
to material. 


92 Basic considerations 

The basic fact arising from atomic attack is that the radius of action of the 
weapon’s effects is large compared with the dimensions of most naval shore 
establishments. It isa fallacy to regard an atomic detonation as occurring within 
the confines of the naval installation. Rather, the naval installation must be 
regarded as being within the area affected by the atomic detonation. The logical 
consequences of this consideration are: 


2.2.1 Requirement for mutual aid 


It is highly improbable that the individual naval installation can cope with the 
effects of an atomic attack—particularly of a direct hit—without outside aid. A 
damage-control plan which attempts to answer the question, What will we do if 
we are hit by an atomic weapon? is ill conceived if the plan considers only the 
internal resources of the installation. Some effective system of mutual aid among 
installations is essential. 

2.2.2 Requirement for district planning | 

AS a result, the primary planning for atomic defense must be done on an area 
basis at the naval-district or river-command level. For atomic attack, the 
“White’’ plan must define defensive action in greater detail than for more localized 
emergencies, and must successfully coordinate the defensive resources of the 
entire district or command. This coordination and unity of plan for defense 
against the atomic attack must extend to the parallel Army and Air Force plans 
within the framework of directives of higher authority with respect to joint de- 
fense actions. (Where installations are located in an urban-industrial complex, 
it is very desirable that civil-defense efforts be conducted according to a similar 
plan and be coordinated with military efforts. ) 
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92.8 Dispersal of facilities and personnel 


In regard to measures to be taken prior to attack, the dimensions of atomic 
detonations require that dispersion be seriously considered as a countermeasure. 
The dispersal of facilities over large areas is an efficacious means of minimiz- 
ing the effect of atomic attack on naval missions. The dispersal of personnel in 
time should also be considered. Such dispersion employs work shifts to assure 
that only a portion of the work force is exposed to attack at any one time. 
Personnel attached to naval installations are generally skilled personnel, not 
easily replaced, especially in wartime. Measures to preserve the work force 
will probably constitute a prime goal for the defense efforts of most installations. 
Since dispersion often has an adverse effect on operations, the advantages and 
disadvantages must be carefully weighed, often at the district level or higher. 


22.4 Damage control 


With regard to damage-control measures after attack, three elements of the 
passive defense organization can be described : 
(a) An external organization, concerned with mutual aid among installa- 
tions and hence mobile. 
(ob) An internal organization, concerned with self-help and hence rela- 
tively static. | 
(c) A command function, concerned with control, coordination, and com- 
munications. 
Each of these elements must be properly developed by the district ‘““White” plan 
and by the damage-control plans of subordinate units. 


2.8 Assumpations regarding attack situations 


A fundamental requirement of any passive defense plan is that it must be 
sufficiently flexible to deal with the range of situations in which it proposes 
to be effective. In atomic defense planning, there are certain assumptions 
regarding the general attack situation that cannot be made restrictive without 
infringing upon this requirement of flexibility. These assumptions are: 


2.8.1 Yield of weapon 


Passive defense measures must be independent of the size of atomic detonation. 
We do not know the yield of the enemy’s operational weapons. However, the 
United States is understood to have a family of weapons of many yields, ranging 
from very small to very large weapons. It is probable that the enemy has an 
equal range of choice. It appears to be particularly undesirable to harness 
passive defense thinking to the so-called nominal atomic weapon of 20-kt. yield. 
In general, the use of specific ranges of effects is to be avoided. It is sufficient to 
plan on the basis that the dimensions of the affected area will be measured in 
terms of miles. 


2.3.2 Type of attack 


The effects of atomic weapons differ widely, depending upon whether the 
detonation occurs in the air, at the surface of the ground or water, or under the 
surface of the ground or water. For air bursts, destruction by air blast and 
fires are the principal effects in the target. Surface and subsurface explosions 
cause high local destruction and a radiologically contaminating event. Passive 
defense measures must cope with all types of atomic attack of which the enemy 
is capable. An important principle in planning is to not assume that the affected 
area is circular or symmetrical, or that it is necessarily defined by visible dam- 
age. Winds and terrain features may make fire and contamination patterns 
highly directional. Further, passive defense forces may encounter radiological 
conditions which limit operations in regions which appear to be undamaged. 


2.8.8 Number of weapons delivered 


Most studies of atomic weapon attack on this country predict multiple weapon 
attacks. Passive defense at the district level should be based on the probability 
of several weapon detonations in each attack. This assumption will dictate a 
fluid passive defense system but should not affect techniques. 


2.8.4 Point of attack 


Passive defense systems based upon an assumed point of attack are static sys- 
tems. As Such, they are ustally unable to function properly if the attack occurs 
elsewhere. To determine the probable point of attack, one must estimate the 
enemy’s intentions in conducting the attack. Such estimation is questionable. 
Furthermore, the attack is subject to considerable error in delivery, depending 
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upon the delivery means and the effectiveness of active defense measures. For 
these reasons, passive defense systems should not depend on any assumed point 
of attack. The system should be applicable to any postattack situation from 
maximum to minimum severity. 


2.8.5 Timeof attack | 


Passive defense must be on a 24-hour-a-day basis. Since many installations 
will be on an 8-hour day for the majority of personnel, effective mobilization in 
off hours must be carefully considered. Plans at the district level should indicate 
what defense elements are available at any or all times. 


2.8.6. Warning of attack 


Warning of attack is extremely important to passive defense. Presumably 
all practicable measures will be taken to insure warning. Nevertheless, passive- 
defense plans should be independent of the existence of warning; that is, a high 
degree of readiness should be developed in the no-warning condition. 


2.8.7. Central control at district level 


An adequate control center at the district level is an essential element in 
effective passive defense. Arrangements must be made, however, for the rapid 
execution of passive-defense measures in the event that the control center is 
destroyed or fails to function for any reason. Care should be taken not to assign 
command responsibilities to the district level at very early times after attack 
before Sufficient intelligence is available to permit exercise of command. In 
particular, the initiation of defense measures, such as mutual aid, by individual 
installations should not require a “request” from the district control center. 


2.4 Necessity for speed in damage control 

Time is vital in passive defense. Measures tardily undertaken will probably 
be ineffective. Preattack measures must be independent of warning, or must 
minimize the required warning period. Any shelter program must face these 
requirements. Damage control efforts—such as firefighting, rescue, and the 
like—must be undertaken very quickly after the detonation in order to be fully 
effective. Present information indicates that initial mutual-aid groups from 
outside the affected area should be operating at the scene within 15 to 30 minutes 
after burst, and that defense elements arriving at the scene more than about 2 
hours after burst will be relatively ineffective as compared to earlier efforts to 
establish control of the situation. These times are determined principally by 
the rate of fire spread and by the possibilities of a firestorm or conflagration. 


2.5 Necessity for exploitation of all available sources of aid 


The scale of destruction in atomic attack is so large that the available man- 
power and equipment of any passive-defense system will be fully absorbed by 
an attack of this nature. Operations will be conducted in the face of inadequate 
local resources and difficult logistics due to the necessity for speed in damage 
control. Two major considerations follow from this situation: 


2.5.1 Passive defense units as cadres 


The organized elements of passive defense must be regarded as a cadre organ- 
ization. This requirement applies especially to the mobile-support or mutual- 
aid organization. Such organizations must be “open ended” so that small 
residual groups in the affected area and their established or emergent leaders 
can be quickly absorbed or coordinated into the damage-control structure. In 
addition, mobile support elements must plan to enlist or draft able-bodied sur- 
vivors into the organization at the scene, using the trained personnel of the 
organization as leaders. 


2.5.2 Coordination with other services and civil defense 


-Passive-defense planning at the district level and higher must emphasize co- 
operation and coordination with associated and neighboring civilian authorities 
and military elements of sister services. A common plan of action for damage-. 
control measures is the most effective day to assure such coordination. 


SECTION III. PRINCIPLES OF DAMAGE CONTROL AFTER ATOMIC ATTACK 


3.1 Basic plan of action 


Damage control is here defined as all passive-defense measures taken upon 
attack or upon warning of attack to minimize loss of manpower and material. 
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The foregoing passive-defense philosophy emphasizes the need for mutual aid. 
among military installations in event of attack. Therefore, an adequate plan of 
action is essential to effective damage control ashore. At present, a two-perim- 
eter defense plan based on a cellular defense organization is recommended as 
the most suitable for district damage-control plans. This plan of action is pre- 
sented in Radiological Defense, volume II, pages 187 to 193. The basic features 
of the plan are: 


8.1.1 Cellular organization 


EKach naval activity in the district or river command that is responsible for 
2,500 or more military and civilian personnel is regarded as a “cell” in the dis- 
trict damage-control organization. A mobile defense unit is baSed on each cell. 
These mobile units are for the purpose of mutual aid. Smaller activities execute 
self-help measures only, or join in manning the defense unit of an adjacent cell. 
When an atomic attack occurs, one or more cells may be within the affected area. 
These cells execute such self-help measures as are practicable under the circum- 
stances. Mobile defense units from cells in the unaffected area immediately 
move into the affected area to aid in damage control. 


8.1.2 Rescue or support perimeter 


If cells are well distributed in the area, mobile defense units from unaffected 
cells will converge on the affected area from many directions. As a unit reaches 
the edge of the affected area, personnel concerned with certain support functions 
(control, communications, transportation, medical aid, etc.) are detached to set 
up a control point, establishing communications with district central control and 
the home station control center. The ring of control points thus established 
constitutes the rescue or support perimeter. 


3.1.38 Fire or action perimeter 


The components of the mobile defense unit that are concerned with fire fight- 
ing, first aid, rescue, and radiological monitoring proceed into the affected area 
until halted by debris that blocks access to wheeled vehicles or by an unacceptable 
radiological situation. The chief fire official surveys the fire situation and de- 
termines a line at which he proposes to hold a conflagration, if such is predicted. 
This action line is extended laterally to the extent of the forces available or until 
contact is established with adjacent mobile defense units. Thus is formed the 
fire or action perimeter. Personnel at the action perimeter establish communi- 
cations with the control point behind them on the support perimeter, reporting 
the situation and requesting such aid as appears necessary. 


8.2 Operations after attack 


The two-perimeter defense plan, just described, divides the area of operations 
into three zones: 


3.2.1 Zone I. Within action perimeter 


Zone I constitutes the area within the action perimeter. This area will be 
severely damaged, with many dead and severely wounded. Nearly all survivors 
will be injured in some manner. Time is vitally important in zone I because 
this area is conceded to the incipient mass fires or because radiological hazards 
are severe. In addition, rapid first aid and removal of injured to medical care 
will save many lives which would otherwise be lost. No communications will sur- 
vive in zone I; consequently, no organized effort can be expected from installa- 
tions in zone I. ; 


3.2.2 Zone Il. Between action and support perimeters 


Zone II constitutes the area between the action and support perimeters. This 
area will suffer light to moderate damage. Most personnel will survive although 
there will be large numbers of injured, especially close to the action perimeter. 
Zone II is the prime source of panic and spontaneous evacuation. Studies have 
shown that both military and civilian personnel will tend to flee the area unless 
a Strong internal organization is set up to prevent this action. Although organ- 
ized units in zone II are the most immediate source of succor to personnel in 
zone I, the psychological impact of damage and injuries plus the partial or com- 
plete loss of communications make it doubtful that positive action can be expected 
from any but experienced combat units. Therefore, efforts to control the regres- 
Sive movement of personnel in zone II must have high priority if units from 
outside the affected area are to be permitted rapid entry. Except for these ef- 
forts to forestall spontaneous evacuation, time requirements are not severe in- 
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zone II. Time can be taken to dig personnel from collapsed buildings and to 
render complex first aid to casualties at collecting stations. 


82.8 Zone Ill. Outside the support perimeter 


Zone III constitutes that area outside the support perimeter to a depth of 
perhaps 5 to 10 miles. This area will be undamaged, and all organized mobile 
defense units should remain effective. Movement of such units into the affected 
area should occur immediately upon attack. The facility with which the move- 
ment is accomplished will depend upon the level of training and the actions of 
personnel in zone II. At the same time, the internal organization in zone III 
should prevent all unauthorized movement in the zone and should prepare to 
support the advanced forces as necessary. Support will take the form of sending 
additional men and supplies and of receiving wounded personnel, uninjured 
evacuees, and workers returned for rest and food. 


8.3 Limitations on mutual aid 


The foregoing plan of operations is most effective when the number of cells 
involved is large. So long as naval installations alone are considered, the 
damage-control capability in any area will be low. The weaknesses are three- 
fold: 


3.3.1 Limitation of trained personnel 


The amount of trained manpower available is small. It is estimated that 
on the average, 10 percent of the manpower of the installation will be available 
for the mobile defense unit. Since the smallest installation to man a mobile 
defense unit is considered to have a total manpower of 2,500, military and civilian, 
the minimum defense unit will contain about 250 men. A large installation, 
such as a shipyard employing 10,000 people, would have a mobile defense unit 
numbering 1,000 men. The total trained force in a naval district may not 
exceed 10,000 men. 


8.38.2 Long distances between cells 


The distances between neighboring cells will be large since only a limited 
number of large naval installations are located in each target area. These 
large distances would indicate late arrival of mobile defense units at the scene 
of action. 


3.3.5 Varying states of readiness 


The state of readiness may vary markedly over the 24hour period if a sig- 
nificant number of installations are on an 8-hour day with a predominantly 
civilian work force. Mobilization of the defense unit in off-duty hours will be 
difficult and time consuming. 

The solution of these problems lies in the extension of a common plan of 
operations not only to the sister services within the target area but also to the 
civil-defense organization. It appears that the two-perimeter defense plan 
promises the maximum effectiveness in damage control ashore and warrants 
development by the naval establishment. Further, the cellular concept eliminates 
many of the embarrassing and difficult problems of cognizance and contro! of 
forces. Mobile defense units based on miiltary and naval installations need not 
differ in principle from those based on large private industrial plants and on 
civil subdivisions, such as police precincts or fire districts. There is no need for 
military defense units to be turned over to civil authorities or vice versa during 
atomic attack if a joint control center is developed to provide adequate 
coordination. 


38.4 Mobile defense operations 

Three basic operating problems face the mobile-defense or mutual-aid portion 
of the damage-control organization during the period from attack to 12 hours 
after attack. The detailed plan of operations for any target area should be 
designed to meet the following problems : 
8.4.1 Rapid movement of units 


Organized elements must be moved into the affected area rapidly. Initial ele- 
ments must be at the action perimeter not later than 15 to 30 minutes after 
burst. 


842 Rapid removal of survivors 


Survivors in the affected area must be removed to the support perimeter 
rapidly. Rapid removal is essential if injured are to be treated effectively. 
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Organized medical support should be located on the support perimeter Unin- 
jured survivors must be channeled to the support perimeter for control, for 
organized evacuation of nonuseful persons (elderly persons, children, ete.). 
and for assimilation of useful survivors into the damage-control effort. 


8.4.8 Rapid expansion of forces 


The organized work force must be expanded rapidly at the scene of action. 
This expansion can be accomplished most effectively by drafting useful survivors 
into work parties at the control points, using the members of the mobile defense 
units as leaders. The defense units are thus a true cadre organization. 


8.5 Self-help operations 


The internal portion of the damage-control organization of a naval installa- 
titon is concerned with the protection and control of the personnel who are not 
a part of the organized mobile-defense force. The need for control of the actions 
of all persons in the target area cannot be over-emphasized. Lack of discipline 
or control can convert an emergency into a disaster in a matter of minutes, de- 
feating all efforts at damage control. Since the mobile-defense force is not 
likely to involve more than 10 percent of the work force, the internal or self- 
help organization is responsible for the major portion of the work force. The 
basic requirement is the development of an effective warden system. The normal 
supervisory organization should be used for this purpose. Supervisors should 
be trained to take the actions necessary to protect and control the personnel who 
are normally under their immediate cognizance. The rank and file should be 
trained to look to their supervisor in case of emergency. The following con- 
siderations should guide the development of the internal organization: 


8.5.1 Establishment of shelter-assembly points 


Adequate shelter-assembly points should be established within the installation. 
These areas should be carefully chosen to provide the maximum protection pos- 
sible against the expected attack. If warning of attack occurs, all personnel 
should retire to the assigned shelter-assembly area. If attack occurs without 
warning, the shelter-assembly areas become assembly or rallying points for 
survivors from which controlled action (evacuation or damage control) can 
take place. 


3.52 Storage of supplies and equipment 


Shelter-assembly points should also be the storage points for first-aid supplies, 
hand fire-fighting equipment, radiac instruments, and similar emergency equip- 
ment. 


8.5.8 Communications 


All shelter-assembly points should have at least telephone contact with the 
station-control center, so that command can be exercised. Emergency commu- 
nication equipment is also desirable at shelter-assembly points if available. 


3.5.4 Capacity of shelter-assembly areas 


Approximately 50 to 100 persons should be assigned to a shelter-assembly area 
as a general rule. Large numbers of smaller shelters are difficult to control 
from a central control point. Larger shelters run the risk of lack of control 
baler aa shelter by the senior person present, with resulting panic and loss of 
contro 


8.5.5 Control of personnel actions 


Actions of personnel in shelter should be controlled by the station-control center 
so long as communications exist. If the attack destroys communications, the 
senior person present in the shelter-assembly point should take the actions neces- 
sary to execute local damage control and to evacuate survivors and injured to 
safe areas. Close control of evacuation is mandatory so that the rapid move- 
ment of organized defense units is not impeded. 


8.6 Command and coordination of operations 


The command function in an atomic emergency should be centralized at a 
well-protected station-control center. In order to exercise command, the control 
center must be set up to evaluate the emergency situation rapidly and correctly. 
To make such an evaluation requires an effective means of acquiring informa- 
tion on the situation, and also requires personnel trained to evaluate this infor- 
mation properly. The communication system is the basic means of acquiring 
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information, Communications should be developed between the control center 
and the following: 
(a) All station shelter-assembly areas. 
(0) The mobile-defense force, both while moving and when at a control 
point. 
(c) The district control center and the control centers of sister installa- 
tions. 

Personnel in the control center must be trained to evaluate fragmentary infor- 
mation correctly and to recommend the appropriate actions to be taken. Since 
central control depends on effective communications, senior persons in the mobile- 
defense forces and in shelter-assembly points must be delegated authority to take 
appropriate action in event of loss of communications. 


8.7 Training for passive defense 


An important element in implementing these plans is training. Training 
material for passive defense against atomic attack must be integrated with the 
foregoing philosophy and principles. In particular, the following points are 
crucial : 

(a) Instructions to individuals not assigned special duties must be de- 
signed to establish control of actions. Present indoctrination does not lead 
to establishment of control. 

(6) Supervisors and other control individuals must be selected and trained 
to provide maximum protection and control and to instill confidence in per- 
sonnel that control leadership will preserve lives. 

(c) All individuals in mobile-defense forces must be trained as leaders, 
while the manpower sources in the target area must be relied upon to provide 
the rank and file of the damage-control effort. 

Approved by : 

PauL C. TOMPKINS, 
Scientific Director. 


BxHIBIT 5 
AN INTRODUCTION TO DISASTER PSYCHOLOGY 
USNRDL Reviews and Lectures No. 4, September 8, 1955, by W. EH. Strope 
MILITARY EVALUATIONS GROUP 
UNITED STATES NAVAL RADIOLOGICAL DEFENSE LABORATORY 
SAN FRANCISCO, CALIF. 


AN INTRODUCTION TO DISASTER PSYCHOLOGY ? 
By Walmer E. Strope’ 


In 1917 an ammunition ship blew up in the harbor of Halifax, Nova Scotia. 
The ship contained 3,000 tons of TNT. In the terminology of the atomic era, 
this would be called a 3-kt detonation. Of course, it was a conventional explo- 
sion with none of the radiological implications of atomic attack. 

Nonetheless, the blast was devastating to the port city of Halifax. The 
northern part of the city was destroyed, more than 1,800 people were killed, 
approximately 20,000 others were injured, and many more thousands were 
rendered homeless in the dead of winter. 

There were several official reports of inquiries into the causes and effects 
of the Halifax explosion. Sociologists and other scholars also studied various 
aspects of the disaster. These reports are united upon one fact. They each 
pote with some surprise the magnificent performance of a small group of people, 
who were among the heroes of the Halifax disaster. 


1From notes of lecture given by author. The lecture notes reproduced herein are based 
on the research and findings of various investigators in the field of disaster psychology. 
Acknowledgment is given to these investigators, especially to the authors of the publica- 
tions listed in the footnotes. 
_ 4Head, Military Evaluations Group, U. 8. Naval Radiological Defense Laboratory, San 
Francisco 24, Calif. 
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This group of people quickly went to the aid of the survivors, organizing the 
first relief station at Halifax. This was in operation by noon of the day of 
the disaster. Who were these people? And why was their heroism thought to 
be unusual? 

They were a company of traveling actors who were performing at the local 
opera house at the time of the explosion. In 1917, the acting profession was 
not considered to be a particularly useful and acceptable part of society. Actors 
were generally held to be rather peculiar, somewhat irresponsible, and thqrough- 
ly self-seeking. Why, then, did a troup of actors becomes heroes when a major 
disaster visited the city? At the time, no one know. It didn’t seem reasonable 
from any point of view. Therefore, it was put down in the record as one of 
those fantastic and unexplained occurrences that are part of the lore of all 
human catastrophes. Let us keep this incident of the Shakespearean actors in 
mind for a while. We will come back to them a little later and, at that time, 
I think we will understand why they, rather than anybody else, were the 
heroes of Halifax. 

In the decades since the Halifax disaster, science has developed new theories 
of human behavior and of social organization. Powerful techniques of analysis 
have been developed to deal with the problems of group psychology. The results 
of research in this field by teams of sociologists, psychologists, and other work- 
ers have provided a great deal of insight into the general problem of the 
behavior of people in the midst of disaster. Now we think we know some of 
the important reasons why some people become heroes and why other people 
run away. Since this is very important to us in planning a defense against 
atomic attack, it is proposed to Summarize these studies and to apply them to 
the field of atomic defense. 

The first step required in discussing human reactions to disaster is to define 
our terms. The first question is, of course, What is a disaster? There are a 
number of possible definitions of this term, but the definition which has been 
found to be most useful is the following: 


DISASTER IS AN UNSTRUCTURED SITUATION 


What do we mean by an unstructured situation? Perhaps the best way to 
arrive at an understanding of this term is to consider first its opposite—the 
structured situation. By saying that a situation has structure, we mean that 
there exist certain reference points or facts in the situation that provide one 
with guides for action. Consider, for example, a conference in the office of the 
executive vice president of a large manufacturing firm. Attending are repre- — 
sentatives of the design, production, and sales departments with their assist- 
ants, the purchasing agent, the finance officer, and several members of the 
executive staff. The question is whether to produce a new model of the com- 
pany’s product. The words and actions of the people present will be guided by 
the structure of the situation. Each is aware that he is a member of the top - 
management of the company. Each knows his particular position in the organi- 
zation and the responsibilities and prerogatives which go with it. Each knows 
the relationship of the other people at the conference to him in terms of superior 
and subordinate or on parallel levels of responsibility. Perhaps the company’s 
financial position or sales record is part of the structure. The conferees also 
know that the conference will soon be over, and are laying plans for lunch. They 
are thinking of the work they have planned for the afternoon. They know that, 
when quitting time comes, each will travel home, and perhaps they have plans 
for the evening. This is the structure of the situation, and it is sufficient to 
guide the actions of all concerned. 

Suppose at this point the building should sway violently and the lights should 
go out. Perhaps the windows are shattered and a sharp shock is felt. These 
events are unexpected, they do not fit the previous structure. Suddenly plans for 
lunch or for an evening’s outing are meaningless. The topic of discussion, indeed 
the conference, is suddenly unimportant. Each individual is confronted with a. 
crisis. The burning question is: “What shallI do?” If the emergency is severe, 
the normal relationships of executive and subordinate and the other social rela- 
tionships lose their significance. It becomes every man for himself. Since the 
normal guides for action have disappeared (that is, they no longer seem to fit the 
situation), we say that we are faced with an unstructured situation. This is 
what happens in a disaster. 

' In an unstructured situation, the usual guidelines by which people act, order 
their thoughts, and consider what they are going to do next, either consciously 
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or subconsciously, disappear or become manifestly meaningless. People are left, 
momentarily, at least, as a ship on the wide ocean without a compass, not know- 
ing where they are, nor which way to go. This concept of an unstructured situa- 
tion is fundamental to a consideration of human reactions to disaster. It will be 
found at the roots of any disaster, whether it is an atomic attack or a serious 
automobile accident. Of course, some emergencies are not truly disasters since 
some structure remains in the situation. In a true disaster, there is no apparent 
structure. 

Psychologists who have studied large numbers of disasters have been able to 
analyze human reactions to an unstructured situation and have been able to 
formulate broad statements regarding these reactions. They find that the initial 
effect of an unstructured situation or disaster on human beings is to render them 
immobile. The term used for this reaction when a disaster occurs is “stun.” 


PEOPLE ARE MOMENTARILY STUNNED BY AN UNSTRUCTURED SITUATION 


People at Texas City, for example, spoke of being frozen into momentary im- 
mobility, of not knowing what had happened, or what to do next. A study’ 
of the Texas City disaster reaches the following conclusions: ‘“‘The shattering 
of normal expectations by an unexpected even presents the individual with an 
unstructured, undefined situation in which he does not know what to do.” The 
shock reaction at Halifax has been described ‘ as “being suddenly stricken with 
blindness and paralysis.” Some of this sensation of disability and helplessness 
may be due to physical forces such as blast concussion and the like, but the 
effect of ‘‘stun” is also seen in people who are no subjected to any physical force. 
It is therefore more probable that it is purely psychological and is to be explained 
in terms of the unexpected and undefined nature of the situation. 

The stun reaction is acutely so common that most readers can recall a per- 
sonal experience such as a highway accident in which they experienced the 
momentary sensation of paralysis and helplessness. This reaction has im- 
portant implications in terms of atomic defense. Common in atomic de 
fense literature are instructions for self-preservation which call for individuals 
to dive for a ditch or a doorway or to go under a desk or a table when a bril- 
liant flash of light occurs. One is permitted to question, on the basis of disaster 
psychology, whether these instructions are really useful in reducing casualties, 
particularly for populations which are neither well trained nor experienced in 
the face of atomic attack. Certainly, for at least a moment, the first reaction 
of people will be the immobility caused by “stun.” 

The next major finding in disaster psychology is that people cannot act in 
terms of an unstructured situation. It has been shown experimentally that in- 
dividuals will find structure in a situation even if they must create their own 
reference points. If the individual finds no reference points on the basis of 
which he ean define the situation for himself, his first move will be to seek one. 
This is a very fundamental and deep-seated human reaction and can overpower 
other motivations such as self-preservation. 

In the following statement, Logan et al.* describe the actions of individuals 
attempting to structure a situation: ‘To observers the actions which take place 
at this time are likely to appear irrelevant and even irrational. In terms of the 
usual norms and standards of a stable situation, or in the light of later knowl- 
edge of what the situation was at the time, they may be irrelevant. But in 
terms of the limited knowledge available to the actor in the unstructured crisis 
situation, such actions may be highly appropriate.” 

It is important to remember that the drive to structure a situation is basic 
and will override all of the so-called normal referents by which people habitually 
govern their actions. In combat situations, it is often noted that men will place 
themselves in jeopardy or actually be killed in an attempt to structure the situa- 
tion. For inStance, when an unexpected event occurs, men will raise their 
heads out of foxholes or trenches despite enemy fire. They are driven to do so 
by an unstructured situation. 

In one account of a tornado incident, people in a motion-picture house tried 
to get out into the street, although the theater was obviously the safer location. 


3’ ORO-T-194, A Study of the Effect of Catastrophe on Social Disorganization, Logan, 
Killian & Marrs (1951). (The rationale of this paper is drawn from pp. 94-96 and pp. 
102-109 of the above reference.) 

4S. H. Prince, Catastrophe and Social ee vol. XCIV of Studies in History, Eco- 
nomics; and Public Law, Columbia University, 1920 
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A major factor in this move toward the exits was undoubtedly the drive to find 
out what was happening. 

Another example of the drive to structure the situation is found in several ac- 
counts of the Texas City disaster. A young woman was trying on a foundation 
garment in a lingerie shop when the Grand Camp exploded. She rushed into the 
street in an extreme stage of undress. As soon as she saw that she was in no 
danger, she was overcome with embarrassment at her situation. Later she 
repeatedly stated that she couldn’t understand how she could have done such a 
thing. When asked, however, why she ran into the street, she answered 
simply, “I wanted to see what had happened.” In short, she was trying to struc- 
ture the situation. Her motivation in this respect was able to override her 
normal modesty so that, in retrospect, she could not understand how she could 
have done it. Nevertheless, it is obvious that in the unstructured situation in 
which she found herself, she gave no thought to normal standards and was 
driven by very strong psychological forces to try to structure the situation. 

Returning to the subject of emergency atomic defense actions for individuals, 
it appears improbable that the office worker will quickly dive under his desk 
when the brilliant light flashes. More likely, he will freeze for a moment, then 
turn and look out the window in an attempt to structure the situation. When 
he does so, he will be staring death in the face. If these casualties are to be 
avoided or minimized, we must have strong windowless buildings, or else the 
training given individuals must be sufficiently intensive and realistic so that the 
situation is immediately recognized for what it is. Such training neither exists 
nor is contemplated at the present time. 

How do people go about defining or structuring a disaster situation? Firstly, 
individuals must structure the situation on the basis of the information avail- 
able to them; that is, in terms of what they see, hear, feel, and smell. Secondly, 
they must interpret or evaluate this information on the basis of their previous 
experience. If an individual has access to a large amount of information on an 
unexpected event, a reasonable structure can be obtained quickly based on very 
little experience. As the amount of information available becomes less and 
less, either more and more experience and training are necessary to evaluate 
the situation correctly or, what is more likely, an incorrect structure will result. 

Thus it is usual that people tend initially to underestmate the extent of a 
disaster, since the individual encounters only a fragment of the whole catastrophe. 
Underestimating is particularly true in the most devastated areas where knowl- 
edge is most limited. Leet, in describing the Japanese earthquake of 1923," 
notes: “A curious psychological twist at such times is the conviction each person 
has that he is at the center of the worst disturbance. I didn’t occur to people 
in Tokyo that Yokohama was badly affected, or the reverse.” He tells of the 
newspaper publisher who was vacationing in the mountain resourt of Karuizawa 
at the time. The resort town was shaken but undamaged by the earthquake. 
The publisher rushed a telegram to Tokyo to hold the presses for a story on the 
Karuizawa quake. At this time, Tokyo was being destroyed by flames. 

Since, in major disasters, individuals usually have a very modest amount of 
information on the extent of destruction, a heavy burden is placed on their 
experience and training in order to structure the situation adequately. Most 
people have no direct experience with atomic attack. We may hope they never 
have. Unfortunately, they also have practicallly no training to make up for 
their lack of experience. Therefore, it is likely that for most, the disaster situa- 
tion will be poorly undertood. 

As an example, it was noted at Hiroshima that people put a common structure 
on the situation. Everywhere people were seen searching for the site of the 
explosion, each convinced that a large conventional bomb ha been dropped in the 
immediate neighborhood of his shattered house. This was only natural because 
the atomic bomb was unknown at the time of the Hiroshima attack. People in 
the first atomic disaster tended to evaluate what they experienced in terms of 
what they had previously known or had been trained to know about. Since 
then, the atomic bomb has been well publicized and in some explosion disasters 
since the war, many persons have structured the situation as being one of atomic 
attack. This was noted, for instance, at South Amboy, N. J. 

In summary, people structure a disaster situation on the basis of the informa- 
tion available to them and the evaluation of this information whch they can 
make in light of their experience or training. Since in most cases the informa- 


51T,. Don Leet, Causes of Catastrophe, Whittlesey House, copyright 1948, by the McGraw- 
Hill Book Co., Inc. 
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tiun available to the individual is very meager, being limited to what he can 
-see in his immediate surroundings, and also since disaster situations are gen- 
erally outside his experience( and often outside his training), there is a common 
tendency to assess the disaster in terms of the situation in the immediate vicinity. 
Such structures generally lead to uncoordinated, divergent, and inappropriate 
action when viewed in relation to the total situation. 

At Hiroshima, there was a complete lack of any coordinated disaster con- 
trol effort for several days after the attack. We may surmise that one cause 
of this condition was the inability of the population to structure the situation for 
what it was. It has already been noted that large numbers of inhabitants of 
Hiroshima were convinced that a small bomb had detonated in their immediate 
vicinity. How long did it take before the majority of the population realized that 
the whole city had been destroyed? How long did it take before people in the 
zone of light to moderate damage realized that they were not actually “at the 
center of the worst disturbance,” and that there were more seriously affected 
townsmen nearby who were desperately in need of help? 

It is worthwhile to point out that a primary justification for developing a 
disaster-control organization and for setting up a civil defense or passive defense 
control center is the need for properly structuring a disaster situation. If 
a control center is in communication with a number of regions or zones in the 
target area, it has available to it far more information on the situation than 
has the ordinary citizen. Even loss of communication with a region constitutes 
information in the disaster situation. Furthermore, a control center can be 
staffed with a few persons whose experience and training can be made much 
superior to that of the average man. These people are then able to evaluate 
even limited information better and faster than the general population. If an 
accurate structure of the situation can be disseminated quickly to the surviving 
population in the target area, the possibilities for appropriate and effective action 
are immeasurably increased. 

We have seen that people are momentarily stunned by the occurrence of an 
unstructured situation. Since people cannot act in an unstructured situation, 
_ the first reaction afer the “sun” is an attempt to structure the situation. Only 
after the new situation has been structured can a person proceed on some course 
of action. What do people do when they have structured the situation—rightly 
or wrongly? They generally act in terms of those personal values which seem 
to be most threatened. 

What these values are varies with the local situation. In the severely dam- 
aged area, the individual’s life is likely to be endangered, and therefore acts of 
self-preservation are the rule. Of almost equal importance are the lives of 
other people in the immediate vicinity. This statement may appear surprising, 
but it has been observed consistently that in our culture, human life is a funda- 
mental value, one that does not lose its significance even in disaster. It has been 
found that even badly injured people have acted to help others near them almost 
as readily as they acted to save themselves. 

If a person finds that his own life is not in danger, his next thought is gen- 
erally for the safety of the primary group with which the individual associates 
himself. Thus people attempt to find and help the members of their primary 
group by rushing toward the.places where they are believed to be. 

It is interesting at this point to consider the difference between a military 
organization and a civilian community when disaster occurs. Over the cen- 
turies military organizations have developed in ways that take advantage of 
the basic human reactions to disaster. The military organization, of course, 
finds it highly desirable to encourage the individual soldier or sailor to preserve 
his own life. In fact, the punishment dealt both adversaries is usually meas- 
ured in terms of casualties, and any means of minimizing one’s own losses or 
of achieving a favorable casualty ratio with respect to the enemy’s is of military 
importance. Since self-preservation is a fundamental human motivation, mili- 
tary organizations have no difficulty in fostering this reaction. 

If the individual is satisfied that his own life is not in immediate hazard, 
he then is motivated to aid in the survival of his primary group. In the military, 
the primary group is the squad or platoon or section. So the individual tends 


to go to the aid of his buddies. The platoon seeks the survival of the company , 


and so on. Military organizations rather carefully insure the development of 
esprit de corps or group association as an aid in battle. Exeperienced officers 
always request a unit as a work party, even in noncombat situations. They have 
found that there is a great difference between a squad and 12 men. In combat. 
such group relationship are vital. They are important because the psycho- 


\\ 
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logical drives of the individuals tend to concentrate on and preserve the organi- 
zation. 

In civil life, we have a quite different situation. Most people regard their 
family as their primary group, so that the tendency, after satisfying the need for 
self-preservation, is to try to preserve the family. During the daylight hours 
when the children are at school, the husband is at work and the wife is at 
home, the family is widely separated. The psychological drives just discussed 
do not lead to control of the situation and preservation of the organization. On 
the contrary, the organization is torn to pieces, with large numbers of people 
rushing over the countryside looking for their primary group. This human 
reaction is very strong and can be seen in people who, as will be discussed later, 
we should expect to forego this reaction. 

For example, in a study* of a tornado incident in Oklahoma, it happened 
that the police chief was en route between a neighboring town and his home 
town at the time the tornado struck. He could see the tornado as it passed 
through the town and could see that a great deal of damage had been done. 
Although he had an important role as police chief in such a distaster, his first 
act as he came into town was to drive to his home and establish that his family 
had not been affected. Only after this was done did he go to the scene of the 
disaster and take charge. 

Another social group to which many people belong is the work group; people 
with whom the individual lives and works during the daytime. In most cases, 
the ties to this group are very strong. If management is aware of these group 
relationships and acts to utilize them in preparing for atomic defense, it may 
be possible to strengthen those motivations which will maximize group survival 
and to minimize those drives which can only lead to disorganization, panic, and 
additional loss of life. 

The foregoing description of human reactions upon structuring a disaster 
situation is true for most individuals, but it is not true for a very significant 
minority: people that have been called role persons. The role person is of 
fundamental importance to atomic defense. What is a role person? He is an 
individual who conceives of himself as being especially qualified to do some job 
in the new situation and he tends to act calmly and quickly to do this job in 
spite of the confusion that prevails about him. 

The role which such a person sees for himself in the disaster situation is not 
necessarily one which he is accustomed to playing in everyday life nor need it 
be one to which he has been arbitrarily assigned in some disaster plan. Itis a 
role, however, for which he feels himself prepared. It is a role in which he 
feels that he will be doing something useful, no matter how small. A true role 
person is convinced that the role he performs is superior to any other action he 
could take. Therefore, when necessary, he is able to sublimate his fundamental 
drives toward self-preservation and toward preservation of the primary group. 

Many people are role persons because of their background, personality, and 
training. For instance, doctors are usually role persons. A doctor will generally 
act to aid the injured with little or no hesitation or confusion when disaster 
strikes and with litle concern for his personal situation. Public servants such as 
policemen, firemen, utilities workers, and the like are also probable role persons 
in an emergency. In all of these cases, the individuals tend to perform the roles 
for which they have been trained and which they normally pursue in everyday 
life. 

There are however, other individuals who become role persons in a disaster for 
less obvious reasons. In the Texas City disaster, a minister reacted as follows: 
“After I heard the explosion, my first impulse was to go down to the docks and 
try to help there. But when I saw 2 or 3 women whom I knew had husbands 
down there, I realized that my job was with the families, not doing rescue 
work. I had a job that I was peculiarly suited for, prepared for and I felt that I 
should do that.’”’ This is a good example of the arising of a role person in a dis- 
aster situation. 

As another example, a machinist in Texas City stated to the interviewer, “As 
soon as I had gotten out of the machine shop and realized that there had been 
a terrible explosion, I went right over to the first-aid station at the plant. You 
see, I’d had first aid-training and I thought I could be of some use there. I 
asked if I could help and they said, ‘You sure can’. The nurse in charge told me 
to gather up some supplies, take a truck, and go down to the docks.” 


§ See p. 2607. 
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It might be worthwhile to analyze this statement by parts. ‘‘As soon as I 
had gotten out of the machine shop’—Why? He had to structure the situa- 
tion. “And realized that there had been a terrible explosion.” This was the 
structure he perceived. “I went right over to the first-aid station at the plant.” 
Note the prompt and calm reaction. “You see, I had first-aid training and I 
thought I could be of some use there.” Here was a role for which he felt pre- 
pared and which he regarded as superior to any other course of action for him. 
The fact that he apparently ended up as a truckdriver is of small importance. 
This machinest saw something to do for which he felt qualified and immediately 
became an organizing and working influence in the disaster situation. 

In many disasters, it has been found that women who have had nurses-aid 
training reported immediately to hospitals where they believed that they would 
be needed. One cannot escape the conclusion that very real results could be 
expected if industrial organizations offered their secretarial help such training 
as part of the on-plant development program. 

From the foregoing examples, it is apparent that there are many people whose 
usual occupation roles would give no indication of what they should do, but 
who have perceived that they had other talents that would prepare them for a 
role in a disaster situation. Perhaps from simple self-inquiry, ““What would I 
dq in case of atomic attack’—a role person may result. Such role persons are 
a very important organizing influence in the face of disaster. 

Conversely, much of the confusion in disasters stems from the presence of 
people who do not know what to do and who can see no role for themselves in 
the situation. People who tend to panic and who make up the spontaneous 
evacuation that often occurs after disaster are often of this type. In Texas City, 
there were people who said, “I didn’t see anything I could do here so I left.” 
After a tornado incident, one of the city fathers said, “One of the things that 
worried me most was that so many people didn’t know how to take hold and do 
something. They didn’t know what to do.” ‘These are people without roles. 

One of the chief characteristics of a role person is that he is able to structure 
the situation resulting from disaster quicker and better than the people around 
him. However, he has only the same information that the people around him 
have. Therefore, his ability to structure the situation must come either from 
experience or training. Indeed, in civil disasters, many role persons are indi- 
viduals who have in the past experienced similar events. They are the equiva- 
lent of the “combat-hardened” military man. Many role persons are able to 
structure the situation adequately on the basis of training. This may be a 
formal training or it may be simply that through reading and through thinking 
about what he would do if such a situation were to occur, the individual is able 
to interpret what he experiences in terms of a previously thought out structure. 

In this event, the role person is able to act quickly while most of those around 
him are still trying to structure the situation. When he does so, his actions are 
noted by the individuals around him and since they are hunting for guidelines 
for action, what he does forms a basic part of their structure. They note his 
actions and, recognizing their meaning, are quick to join him in whatever he is 
doing. People in an unstructured situation have a desperate hunger for a 
structure and for a clear-cut line of action, so that a role person can quickly 
become the focal point for the actions of a group of perhaps a dozen people. 
We night say that persons in an unstructured situation tend to mimic the actions 
of others. That is, they may not fully realize why the action is being taken, or 
whether it should be done, but they find themselves drawn toward anyone who 
apparently knows what he is doing. The role person exerts “silent leadership” in 
the group and therefore is a powerful organizing infiuence. 

When the city of Flint, Mich., was struck by a tornado recently, the civil- 
defense director of a small town about 25 miles away drove to the disaster scene 
as soon as he heard the news. He found a number of citizens bewilderedly 
surveying the shattered homes in the damaged area. He proposed to search 
the wreckage for possible survivors and was joined by the standers-by in doing 
so. The following day State officials surveying the scene noted the activity and 
asked the workers who had directed them to do the rescue job. The men, pausing 
in their task, replied that an unknown man who seemed to know what he was 
doing had started the search the night before and since it seemed a good idea 
they had continued the effort all night. This is perhaps an extreme example 
of the powerful influence of a role person on the actions of other. 

Unfortunately, the tendency to mimic can also have bad consequences. Where 
on the one hand the mimicry may be highly desirable because the group is fol- 
lowing the silent leadership of a person who is performing a needed role, on the 
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other hand they may follow a person who is playing a faulty role or who actually 
has no role at all. Spontaneous evacuation and panic may stem from this 
cause, where a few people deciding to leave “carry” a much larger group with 
them. These followers may, under better circumstances, have fitted themselves 
into a controlled situation. 

The Mann Gulch fire of 1949 was a forest-fire disaster in which 13 firefighters 
lost their lives. They were a group under the leadership of a man named Dodge, 
who, when it became evident that the group was trapped, set a small escape fire 
in the meadow. The escape fire created a burned area within which Dodge 
survived although the rest of the group failed to follow him. The report of the 
board of review * states: 

“The evidence is not conclusive as to how many of the crew understood 
Dodge’s purpose in setting the escape fire and heard his directions to join him in- 
side the burned area. The situation was complicated by the noise of the main 
fire and possibly by the remark of one victim, as heard by some of the men, “To 
hell with this, I am getting out of here.’ Evidently each individual followed 
either his own interests at this point or the example of those ahead of him who 
were making their way up or across the slope.” 

“Dodge showed coolness and good judgment in setting the escape fire. Both 
survivors and Svlvia said they believed that all the men would have been saved 
if they had followed Dodge’s lead in getting into the area burned by the escape 
fire.” 

This indeed is one of the major problems with which any atomic defense or dis- 
aster organization is faced. We know that role persons will arise in the situation. 
We know that some of these people will be playing roles that are highly desirable. 
We know that others may be playing roles that are going to increase the loss of 
life or are likely to interfere with the saving of life by others. A major effort 
must be made to assure that the ro'es that people play are those that are the 
proper ones in the total situation. Such an effort must also include role persons 
of the highest degree. For example, it has been stated that doctors are generally 
role persons. They will treat injured persons wherever they find them, irrespec- 
tive of their own safety or thoughts about their loved ones. But this may not 
be the role that we would like to have a doctor play. It might be better for him 
to go immediately to a first-aid collecting station or a hospital where he can treat 
a vastly greater number of injured in the same period of time and with more 
effectiveness than he would be able to do in scrambling through the ruins. If 
this is the case, then the doctor must be trained to the proper role. He must be 
convinced that the proposed role is the best for him. Once he is convinced of this, 
it will guide his actions as a role person. 

Other examples of improper roles have occurred in civil disasters. In one 
tornado incident, the police chief, rushing from his home toward his office, 
stopped on the main business street and became a mere guard, protecting the 
stores there from looting. The sheriff became directly involved in rescue work as 
a worker since several branches of his family had lived in the path of the tornado. 
These men played useful roles but they failed to assume the position of leader- 
ship for which they were qualified and which would have resulted in more 
effective disaster control. 

Effective atomic defense will depend in large measure upon the number and 
type of role persons involved in the emergency. Effective leadership is more 
important than facilities or equipment. There is rarely anvthing needed in a 
disaster area that isn’t already there—hardware stores full of tools, acres of 
abandoned vehicles, grocery stores full of food, department stores, hotels and 
motels, gas stations full of gas. What is usually in short supply are people who 
understand the jobs to be done and who do them. 

It is interesting that military organizations have developed the role person 
concept to a high degree, perhaps without realizing it. Compared with civil 
populations, the military are therefore highly immune to disasters. Not only 
is the organizaiton able to take advantage of the basic human motivations in 
disaster, but there is a constant program in the military forces to develop every 
individual in the organization as a role person. The program starts with basic 
training and proceeds through successive stages by which men are trained to 
plav particular roles under adverse circumstances. 

There are degrees of role persons, and the military recognize this fact. When 
men are put into the front lines for the first time, the Army is usually careful 


*Renort of Board of Review, Mann Gulch Fire, Helena N ¥ 
U. S. Forest Service. a National Forest, August 5, 1949, 
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to intersperse these green personnel among units that have combat experience. 
In this case, the combat veterans act as role persons and have a controlling influ- 
ence in the action that ensues. 

It would be an ideal state of affairs if an atomic attack we could have every 
person a role person playing a proper role. At the present time, this is far from 
the case and perhaps a more practical target should be proposed. As a rule of 
thumb, it may be said that if one can be sure that 1 person in 10 in a disaster area 
will act aS a proper-role person, then control of the situation and maximum 
saving of life and property can result. That is, each role person can take with 
him, on the basis of silent leadership and example, something of the order of 10 
other persons who otherwise might be doing nothing, doing the wrong things, or 
blindly attempting to escape a situation in which they can see no hope. Of 
course, it would be desirable to have more role persons than 1in10. Therefore, 
atomic defense organizations should aim at creating aS many role persons as 
possible. Only in this way can we be sure that our people will have the maximum 
chance of survival. 

Now let us return to the city of Halifax and the members of the Academy 
Stock Co. Why were these play actors heroes at Halifax? Whey were they 
role persons? Regardless of their other traits, actors are trained intensively 
in playing roles. Each evening they become another person. The degree to 
which they do become another person indicates their stature as an actor. One 
cannot know whether these actors had ever acted in a play involving a natural 
disaster but certainly they were adept at playing roles. When the disaster 
occurred, it was their natural impulse to play a role. The role they chose as a 
group to play turned out to be very excellent. Prince‘ says, “Thus it came 
about that the soldiers, firemen, and play actors may be called the disaster 
protocracy. They were ‘the alert and effective,’ the most promptly reacting 
units in emergency.” 

Some conclusions with regard to atomic defense are warranted. Certainly 
one of the principal jobs is to create a large number of role persons and to train 
them to play the roles that are found to be the most important. While limited 
numbers of personnel are being organized and trained intensively, the broad 
base of the population should be indoctrinated with sufficient knowledge to 
encourage proper structuring of the situation. They should be exposed to the 
bare essentials regarding emergency action to save life—fighting fires, conducting 
rescue, and so on. 

Existing primary groups at work locations, at home, and at school should be 
utilized in organizing for atomic defense. Supervisors, family heads, and teach- 
ers should be singled out for development into role persons. Their training must 
be such as to assure maximum protection and control of members of the group 
and to instill confidence in group members that control leadership will preserve 
life. 

The immediate value of an organization in time of disaster is the ability to 
structure the situation more adequately and more quickly than the individuals 
involved. The magnitude of atomic effects makes this function particularly 
important. Communications are therefore essential to organized atomic defense. 
If the control center is not provided with the means of acquiring the necessary 
information on the nature and extent of the disaster, it may form a more errone- 
ous structure of the situation than many subordinate elements or persons who 
are directly involved. In this event, attempts to control the actions of others 
will be fruitless. People involved in the disaster will usually ignore nonsensical 
instructions—instructions which patently are not in accord with the situation. 

Of equal importance is the provision of adequate communications for the dis- 
semination of a structure to the whole target population. It is not enough to 
advise a limited organization while the vast majority of the survivors are form- 
ing their own structure and proceeding to act accordingly. 

Finally, all disaster organizations should be open-ended; they must not be 
conceived as a closed corporation. Members of atomic defense organizations 
should all be trained as leaders. They should be alert to recognize emergent- 
role persons in a disaster and quick to accept and utilize their valuable efforts. 
Any disaster plan that depends entirely upon the predisaster organization is a 
bad plan. The door must be left open for nonmembers to help. When the chips 
are down, they will help—better than many. 


Se W. E. STRopPE. 
* See p. 2607. 
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